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PREFACE. 


TP HE Authors of Original Papers and Coimnunications in tbe 
})resent Volume arc Dr John New, Pat Neill, Esq F W 8 j 
Ri< hard 1 ovdl Edgeworth, JFsq F R S and MRI«A,JG«; 
W N VIr«? Agnch Ibbctson, Mr James Thomson , John Gougb^ 
psq , the Rev J Blanchaid, Dr Clarke, Mr Peter Barlow, 
Mr J Kion, J S K , Mr Chailes Sylvester, Mr T Sheldrake $ 
Willnm Saint, I sq , A Correspondent 

Ot foreign Woiks, M VaiiqiKlin,M Fourcroy, M.ChevrenI; 
M Boitiand, Pioit ssoi I ink , M Boullay , Profebsor Utmpadins; 
L Coidici , M Gay lussac, M Thenard, M Guyton-Morveau , 
M Aluaii, Pjo1(ssoi Mojon, M Resal, M Leblanc, B G Sage, 
M Biithiu M G(hlcn,M Descotils, M Bose, C L Bertfaollet, 
M Si gum, Piofiwn Cuiandaii t ^ 

And ol Bniisli Memons abndged or extracted, Thomas Andrew 
Knight, I sq R S &c , Rev Joftph Todrnshend, Mr 
J/<kiel (Icall, W Bond, Psq , W MitthcWb, l^bq , Mr 
Paikinsin, f (hiist Cuiwcrf, Psq , T iManklen, Psq , Mr 
Simiul Cuitis, Ml Thoniis Mi Samuel Clegg, Mr. 

Thomas Siddmgton, Mi Wagstifli , 1 Butler, Fsq , ITiomas 
Wilioid, l^sq h A S and I S , Phonias Miisham, Esq Trea. 

1 J;- George Montagu, 1 sq 1< L S , John Williams, Esq , 
Aitlun Young, tsq F RS , Captain Kater, Humphry Davy, 

1 sq Sci It S t R S Ed and M R I A , Mr William 
St well, 1 horn IS !loung, Fsq M 1) For Sec R S 

1 liL 1 ngiasings consist ot 1 Knight’s new Method of Training 
I* nut licts J Ml Cleall’s Machine foi Beating out the Seed of 
llciiip and Ha\ i \Ii Boi d’s Mat huie for Bieaking Himp 4 
Mi Saiiiutl Ckgg’s A]) 'i tus for making Caibiiietted Hidrogen 
Gas lom Pitcoal 6 His 1 amp foi burn i nsr ih^ Gas 6 Diff lent 
Insects, called Wutwmms, th t dr tio^ Wheat 7 The Nasal 
Membranes ol tv^o ^pccus of shoo Bat 8 Figures to iL 
lustiate the Vivific ition of Nctos, bv iVli^ V Ibbetson 9 A 
\ci) sensible h> I it ntx^nant Henry Katci JO An 

improved Jiyg'oineur, by the lame Gentleman II Mr DatyV 
Appaiatus for heating Pot I'-sium in Gasses, Di'-tilling Potassium-^ 
and t iking tlic Volta t Spul jii Sidphur and Phosphoius 12 Yz. 
nous i iguics b\ Mi^ A ,nts Ibbtt on, to lllu^llatc,tlle Giowth of 
Leaves, and tlic Hivisiois of l be Wood in tin Stem of frees 
13 Figuies showing tlie I im of Lift in Trees entering rilo Flower 
Buds, passing b^ ltd Bud , and ai oiding an jn|ureJ iGit IK 
Dissections ol Seed Vessels la Ci^ptogain an Pi nts, that have 
bcei^nstakcn foi IVisp i ition on Ltaves iOi DUincations by 
the Gftitieia Obscura and Cameia Lucida 
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article I 


On a new Method of training Fruit Trees Btf TltoMAt 
An iewK lontyF R S ^c\ 

From the resnU of ^ ^ Mimeiits I have made to asceN tJ*uaIform«of 
tarn the iniliic ct of ivilction on the descending sap of training tree's 
trees, and the CdUae oi the descent of the radicle, and as- **®^®*'*^* 
cent of the e'panus ^ plumule of germinating seedsf^ I 
have been induced to believe, that none of the forms, m 
nhich fruit trees are generally trained, are those best calcu- 
lated to promote an equal distribution of the circulating 
fluids, by which alone permanent health and vigour, and 
power to afibrd a succession of abundant crops, can be 
given I have therefore been led to try a method of train- a difierent 
tog, which IS, 1 believe, different fiom any that has been manner tried 
practised, and as the success of this method has full/an-^ ’'‘^***'*®*^*®*'* 


a Trani of the Horticultural Society, p 79 

t Phil Trans for I806 and I807 , or Journal, Vol XlV, p dbp, and 
XIX, S 41 

\oLt XXIIL No IOI.-^May, 19^9* B Bwarsd* 



NEW METHOP OF TEAIKINO FBUIT TREES 


swer^ jeverj expectation 1 liad formed^ 1 ha\e thought a 
foncfjBe aecctuRt of it might not be unacceptable to tin. Hor- 
f«*^ft?uftur»l Society I conhne my account to tlic piach 
|fee, though, w th a litth variation, the method ol training 
and pruning, that 1 recommend, is applicable, even with su- 
perior advantages, to the cheir}/ plum, and pear tret, and 
r > m of tnin I must obsei-vt, that when trees aic by any meins depiivtd 
inr iKC \\\ n ^ motion, which then blanches natuially leceive from 
pdtimied of Winds, the foiins in which they ue trained opeiale more 
^ powerful!} on then permanent liealth and vigour, than is 
generally imagined 

tneikod My peach trees, which were plants ol one tcai old onh, 
were headed down, as usual, early m the spring and two 
shoots only were tiained fiom each stem in opposiU direc- 
tions, and in an elevation of about 5 degiees , and when the 
two shoots did not grow with equal luxuriance, I depiessed 
the stiongest, or gave a greater elevation to the weakest, by 
which means both were made to acquiie and to preserve an 
equal degree of vigour These shoots, receiving the whole 
sap of the plants, grew with lAiich luxuriance, and in the 
course of the summer each attained about the length of four 
feet Many lateral shoots were of course emitted from the 
young luxuitant branches , but these were pinched off at the 
first or second leaf, and were in the succeeding winter wholly 
destroyed , when the plants, after being pruned, appeared 
hoiiUbe as represented in P! I, Fig. 1 This form, I shall here 
<>bbeive, might with much advantage be given to trees while 
in thendrsery , and perhaps it \s the only form, which can be 
given without subsequent injury to the tree it is also a 
form that can be given with very little trouble or expense to 
the neirser}irran 

^ rror 1 >ear In the succeeditig season as niany branches were suffered 
to spring from each plant as could be trained conveniently, 
without shading each other and b} selecting the strongesi 
and curliest buds towards the points of the year old branches, 
and* the iHakest md latest near their ba^^c'*, I w is enabled to 
j^ive to each ai riual »‘hoot lu ally an equal degree of vigour, 
hkI the plants appi tred in the autumn of the second year 
Btarlv as repre^'Cnted iti Fig 2 The experienced gaidener 
’rttll htie ebhcne, that 1 exposed a gicater surface of leaf 
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to the Iighti ^without placing any of the l^ves so as toshade 
others, than can {^obably badoaetnany other nu)deoftnHA- 
)ng> and in consequence ef this c^angementy the growth ef 
the trees was so great, that at two years old some of thene 
werehfteeu ieet wide , and the young wopd in every part ee<^ 
quued tiie most periact matonty^ In the winter^ shoots 
of the last season were aliei nately shortened#^ and left their 
whole length, and they weie then prepared to a^foid a most 
^abundant and regular blossom in the succeeding spring* 

la the autumn of the third year the trees were nearly as Third year* 
represented itiFig 3 , the central part of each being formed 
of very fine bearing wood , and the siae and general health 
of the trees afford evidence of a more regular distribution 
of the sap, than Jl have witnessed m any other mode of 

t) iiiiing 

In the preceding method of treating peach trees very little Necessity of 
use was made of the knife during winter and 1 must 
mark, that the ueiissity of winter pruning should generally much as pos 
be avoided as much as possible, for by laying in a much 
larger quantity of wood in the summer and autumn than 
can be wanted in tlie succeeding vear, the gardener gams no 
other advantage, than that of having a great choice of fine 
biaring wood to fill bis walls,*’ and 1 do not see any advati« 
tage in lus having much moie than he wants, on the con^ 
tiaiy» the health of the tree always suffers by too much use 
of the knife through successive seasons* 

lo enter into the detail of piuniug, in the manner in Remarks on 
which 1 think it might be done with must advantage, would pruning 
of necessity lead me much beyond the intended limits of roy 
piedcnt commumcdtioii,«but 1 shall take this opportunity 
of offering a few observations on the pioper treatment of 
liuiuriant shoots of the peach tiee, the origin and oifice^f 
which, Oft well AS tjhe nght mode of pruning them* are not 
at all understood either by the writers on gardefiing of this 
conntry^oi; the Continent 

X have abown in the Phil, f raus for 1805*» that die ollAir* Thealbsrfivm 
Ram» or sap wood of oak trees lose^ a considemble port of a reservoir o£ 

Its weight duxtog the period m which its leaves are lonucd **** ^ 

# 


See JonrAa), Vol XU, p S39 
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in the spring, and that an\ portion of the alburnum affords* 
less extractive matter after the leitveshave been foimed than 
previous]} 1 have also shown, that the aqtiemis fluid whi< h 
ascerulam the spiing in the birch and sycamore bt comes 
specihciatl\ heavier as it ascends tow irds the buds , which* 
I think, aflords sufficient evidence, that the alburnum ot 
trees becomes during Mvinter a resertoir of the sap or blood 
oi the tree, as the bulb of tht h} leinth, tulip, and the tu- 
ber of the potato, certainly do of the sap or blood of these 
Wall trees gc plants Now a wall-tree, from the idv intageous position of 
ilunTtandanIs relative to the light, ]»robibly generates much 

mnre sap, comparatively with tht number of its buds, thin 
a standard tree of the same size, and whta it attempts to 
employ its resent d sap in the spring, the gardener is com- 
pelled to deatro} (and freque ntly dots so too soon and too 
ttbruptl>) a verj lari,c portion of the small succulent shoots 
emitted, and the apis too often prevents the growth of those 
which icmuin* 1 he sap m eonseqiierue stagnates, and ap- 
pears olteii to choke the passigcs through the small 
branches, which m consequence become ineuiably un- 
healthy, and stunted m their grow tli 4 nd nature then finds 
means of etnploying the iccumulattd sap, which if retained 
would generate the morbid exudation, gum, in the produe- 
luxurivnt tion ot luxunant shoots These shoots our gardeners, from 
noTbe^hon'*' I angky to lors}th, hive directed to be sboitened in sum- 
tritd mer, oi t ut out in the succeeding spring, but 1 have found 

great advantages in leaving them vvholl} unshortened, when 
till y have uniformly pioduced the tiiicst possible bearing 
wood foi thesueccdingyeir, and so far is this practice from 
having i tendency to rendei naked the lower, or internal 
parts of the tree, whence those branches spring, that the 
strongt^st shoots the v afford invariably issue from the buds 
near their bases I have also found, that the laterals that 
spHng from these luxuriant shoots, if stopped ut the first 
leaf, olteii afford very stroii^ blossoms and fine fruit m the 
sufcceetling season Whenever therefore space can be fpuiid 
to tiutn in a luxuriant shoot, 1 think it should carel) or nc* 
ver be eitlier cut out, or ''horttiied it sbould^hoWeverr ne- 
ver fte tiained perpendicularh , wheie this cun be avoided 

11 
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II 

On the F^od qf Plants^ by the Rev Jt>SEra To^nsuend, 

Rector of Pewsey^ IFilu^ 

HAT 18 the food of planU ^ Before we can give a aa- Seeds Ycgttat* 

, tiisfactory answer to this questionj we roust collect tacts, we m oxi 
^ 1 » .1 and not 

ruuat inultiply expeninenta T or this purpose^ m the years jx gu «> nlu^ 

179^ and 1793 I put various seeds to vegetate in dijjereiit 
airs , m atmospheric air, ui vital air, and in azote The ge- 
neral result was that neither wheat, oats^ nor barle}^ vegeta- 
ted in azote, but in vital an vegetation was uniformly rapid* 

July 12, 1796, 1 placed eleven cabbage-plantb in pots, all Cabhag^ 
healthy plants, and weighing each | ounce apothecaries' pUius, 
weight. The pots stood m pans with water, and lemained 
in them till June 12, 1797, when the plants were taken out 
of the pots and weighed again 

Of these pots four had quartz sntid, washed clean, and 
rendered perfectly free from mixture of citlicr argil or cal- 
careous earth 

No 1 hdd nothing blit this sand, the plant lived, but did qi irt? 

not increase in bulk , when examined, the radical fibres ' 
were found numerous and extended, but very sa*ull, and 
when the plant was weiglied m January 1797> it had not in- 
creased ill weight 

No 2 had the same kind of sand and woollen-rags the '■'udand wool- 
roots shot vigorously, the plant cabbaged, and 111 January 
1797 weighed two ounces 

No 3 had the same kind of sand, with about } part char- sand andebar-^ 
coil in powder, the roots were less vigorous than the for- 
mer, and 111 January 1797 the plant weighed | ounce 

No 4 hud this sand with about lime The plant did sand <1 lun*-, 
not increase, yet lived, and in January 1797 weighed only 
) dwts having lost % of its original weight 
No 5 hud brickmaker*s clay alone, the plant lived, brick cla>, 
looked fresh, but m January 1797 weighed only | ounce. 

No 6 had bnekmuker s clay , with an equal proportion of clay and sard, 

♦ Bath hoc efy's Papers, vol X, p 1 ^ 

the 
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the quartz sand. Thie plant, like the fomory lived, looked 
freshyand in January 1797 weighed | ounce 

No 7 had bnckmaker'a clay, with about i part charcoal 
itk powder* In Jaopajy yjQl the plant weighed { ounce 

No 8 had brickmaker*8 cTay and woollen rags Tins 
plant cabbaged well, and in January 1797 weighed 4 ounces 

No 9 had brickmaker^b clay, with about hme The 
plant lived till December, but never grew 

No 10 had clean dung from the bowels of aTiorse, with 
quartz sand well washed This plant droj^p^d some of its 
largest leaves during the frost, and yet in January 1797 
weighed 4} ounces 

No 11 had peat earth alone, the pknt continued healthy 
to appearance, and m January 1797 weighed | ounce, but 
the loot was rotted off 

No 12 was planted at the same time in the garden, near 
the pots, in rich mould this did not drop any leaves, and 
in January 1797 weighed 4 ounces 

Such was the result of these experiments on cabbage 
plants 

In January 1797» having removed the cabbage plants, I 
sowed wheat m the same pots , and 25th September of the 
same year 1 made the subsequent report 

No 1, with quartz sand alone, had two stems, 33 niches 
long, and the ears inch 

No. 9, the sand and rags, had four stems, 98 inches long, 
and the ears 9^ inches 

No 3, the sand and charcoal, had one stem, 18 inches 
long, and the ear 1} inch 

No 4, the sand and lime, had two stems, 91 inches long, 
and the ear 9 inches 

No 5, the clay alone, had three stems, 97 inclfes long, 
and the ears 1 } inch 

No 6, the clay and sand, had four stems, 95 inches tobg, 
anc^ tht ears inches 

No 7» the clay and charcotil, had foljr stems, 94 mches, 
and the ears 2 inches 

Nc^ 8, the clay and rags, had twelve slems, inches 
long, and the ears 2^ inches. 


No 
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No 9f tjie clay and liioa# had ona s^cm very slender^ 15 clay and lime, 
inches, and the ear li inclu 

No 10, the dung and sand, Iitid Jixteeo atema, 37 iftches dungandfai d, 
long, and the eais inches, ^ery strong. 

No 11, the peat earth, had six 4hRDS> 35 inches long, peat earth 
and the ears inches 

Thus, It appears, that in both sets of expetiments the re* 
suits were similar 

hrom these facts, compared with other facts with which istratcr the 
we are conversant such as the flowenng of bulbous roots in pUmt’ 
water, and more especially the vast increase of the withy- 
tree, recorded by Mr Bo> le, our attention is naturally turn- 
ed iK> the first place to wat^r, at the supposed uutnment of 
plants 

In the experiments before us, both the cabbage and the W'iter used 
wheal of No 1 wen. well supplied with water, hut in the 
space of SIX months the former had not increased in either 
w eight or bulk , and the latter in eight months produced 
only two miserable steins 

In Catalonia, more especially in the vinnity of Barcelo- A. sindysod 
na, the soil is principally quartz, from decomposi^d granite, 
yet being well watered, and plentifully supplied with light 
and heat, the cropaof every kind aie most abuiid«uit 

Mr. de Saussure remiuks, that we deceive ourselves ex- Qvnhty of the 
ceedingly when we imagine, that the fertility ol a|iy district 
depends wholly on the nature of its soil, bei lu^t, abundance unpoituit 
and scarcity in crops arise pnncipally from tht degree of 
beat and humiditv in the air, with the quantity and qua- 
lity of the exhalations with which it is charged ” lie adds, 

I have seen, in bicily and Calabria, rocks and gr ivel ind 
and uncultivated, such as in Switzerland would baie been 
altogether barren, which there produced more vigorous 
plants than are to be seen on the nchest and best cultivated 
lauds amongst the Helvetic mountaios.**’ 

^ l#is astonishing tosee, in a warm climate, the rapid grow ^ i h t « i 
of TOgttables wheo tliey are well supplied with water 1 < < ^ 

smallest cutting of a vine will in the space of fifteen orsi - ‘ 

iBoatfas eover tbe front of an extensive edihcc> or form 

• 

I o Voyage dans les Alpea, 1319 
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a spacious harbour, from which the assembled family may 
gather m abundance of the most luxuriant grapes In such 
a situation the seeds of limes, oranges, and lemons, will m 
four or hye years pioduce a shady grove, and mulb^ry 
trees, when wholly stripped of their leaves foi the nutriment 
of sil^-worms, will again, in a few da)s, be covered thick 
with foliage 

Adanson, in his account of Senegal, informs us,, that 
when every thing green has been devoured by locusts, not 
a vestige of their destructive progress after a fow days can 
be discovered 

From the consideration of these and other faets similar to 
them, man} distinguished chy mists have delivered it as their 
opinion, that water is decomposed by vegetables Mr* 
Cbapt*!! says, ‘‘ that the decomposition ot water is proted^ 
not only in vegetables, but in animals also ’* And for this 
last lie quotes the authority of Roiidclet, 

That water, as such, enters largely into the composition 
of vegetables, is evident, but whether or not, and to what 
extent, it is decomposed, has not, as I appiehend, been }et 
deinon8trdte<l. In ws^ter meadows, with a plentiful supply 
of running water, vegetation proceeds even in the depth of 
winter, and duiliig the severest frosts, but stagnant water is 
at all times unfilendly to our meadows* Any given quantity 
muy remain upon the surface for weeks or months subject to 
dec oipposition , but instead of being in this state beneficial, 
it IS injurious to our oops In our water meadows we uni- 
versally obseive, that it is not humidity whteh does good, 
but a thick sheet of water flowing ince8«antly’‘, night and 
day, (foi 4 certain period) over the surface 

Hence it seems probable, that water is essential to the 
growth of plants, not in^iely is such, but as it proves a ve- 
hicle of other substances, winch are their proper Jbod 
If wc may form a judgment fiom their analysis, carhm 
may be regnided as the chief pabulum of plants, anfttbts 
we l<now can, in a given proportion, be conveyed to thomlay 
water Mr Ohapul is not only of opinion, that carbomc 
ucid IS esscntiil to their growth, but heafiirms,tbaittiiebase 
ol this acid contributes to the formation of the vegetable 
(ibie In support pf this opinion he observt^f, that lu fungi, 

whi^h 
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nrhtch lii subterititieoiist places, this acid abounds, but 
bv bringing d^iein from almost perfect dai kness gradually to * 
the light, this acid disappears, and the fibres proportiunably 
increase. This opinion is confirined by some experiments 
of Mr Senebier, fn which he cdjserrea, that ** plants abuni* 
dantly supplied with water, which had been impregnated 
with carbonic acid, transpired much more ovigen, th in when 
they were supplied with common water ” 

* Some plants take more carbon than others into their com*- Some plants 
position, as for instance, the agaricus quertimu^ ilun othew 

autiquuSi boletus tersicolofy Iwlcius t^mariiiSi boletus striatuSy 
boletus perenniSy clavarta hifpojtqhn^ clataiia pistillansy and 
many others. All these contai i, ' om the result of analy- 
sis, a quantity of carbon, nearly equal to 'll! thtir other com- ^ 
ponent parts But the hchen cftipTis^ pinasttr grauulatus^ 
and l^coperdon tessellatum, contain a lery small portion of 
carbon 

Plants do not however retain all the carbonaceous rfo not 

ter they receive tliev obtain more in the day wlu u exposed ret uu ^\\ ibtjr 
to light, thaiithev natuially lequirc, but bv the 'ibscnce ot 
light they part with this surplus, and thercloit Meld respn-* 
able gas only in tlie day-time 

Ihe separation of oxigen from plants by radiant light OxH<n wpa 
seems to arise from the chemical afiiiiitv between oxigen and bJ^lijht 
light For this iact we are indebted to Dr lugenhousz , ana hidiogra 
but Humboldt was the first who ascertained, that bidrogtn 
gas applied to plants, even when excluded fiom the lit,ht. 

Occasions a separation of their accumulated oxigen 

Some plants, as for instance, tremella nostocy the fihteSy Oxieen retam- 
musciy and a/gu?, retain \hetr oxigen weakly, and part with and 

it i*eadtly And it is remarked by Van Uslar, to whom I affi m the co 
am indebted for many of these observations, that such 
plants as contam tanch oxigen, and letoin i| obstinateh, are 
WinJet as for instance, our endive and celery, whenexcluded 
from the light, while such as contain much oxigen, ^nd 
part with it eamly, are generally green 

If the anialyBis of plants leads us to consider carbon as one rt mte require 
of the most esseiytiUl articles in thur coni|>osition atic^sup- 
port, no less does the existence of ages proie to us, that the 
principal source from which they derne their iiutrnnent, , 

w hatci cr 
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wliatem it jbe» be fOBgbt fei iq t$g0$aik,wik^ 
the produce of animal and vegetabie aubatanoea decayed. 
Many plantt indeed laequire bttle^or no, earth for their ^e- 
^tatioH) STich aitho hcJun$ mi tr^egwnihr of 

irlncb geiifra the foriaer fvered»covered by Soumre on the 
Vfghcbt of the A,lpine granite rocko^ In lower situations 
these form a soil foi the genist i> for the ci^tase^i) and more 
cspei tally for rosemary and lavender, which abound onihe 
most elevated mountains of the Pyrenees* These again, 
by their di cay, form vegetable earth, in which Ike luxurjaiit 
pme trees and the ilex grow 

^ 7 i> This vegetable matter, being washed down into the Tal« 

lies, helps to form and to increase their soil to a considerable 
^ depth, end to give them that feitihty, which is not readily 
exhausted* 

rnTn])ft^cd When we analyse a swl, we never fail to find rt composed 
ir Its ii( m substances dei ivcd from a superior level* If the hills are 

hjil , ' VO , ^ 

gi table c: am qunrtpoze, calrarcous, argillaceous, or magnesian, so is the 
mal naitt m the rallies whub communicate with them* But 

with these earths in a neb soil we find a great proportion of 
vegetable ni itter, or ol animal exuvi'e , and as these arede** 
licicnt or nboiuid, vegetation languishes, or is exceedingly 
luxunaut 

jUcHiii! Good mould abounding with vegetable matters ts com* 

mealy ot u daik coloui, pulverises easdy, and has thereiore 
what IS ciUcd a mHlow look , but when exhausted oi im- 
po\ ensiled by fiequent crops, the nebest smb such as 1 have 
heie desenbed, becomes and, of a lighter colour, compact^ 
somewiii bear and comparatively barren* lu a maiden soil, or where every 
tfDfirwiudl ibowci ol ram brings down from more eJevated regions a 
quantity of vegetable matter, a succession of luxuriant crops 
may lie taken imessantly, witliout any dHHinutiou of fer* 
iibty* Ihus it is m the country now ly occupied by the 
Americans, m Kentucky, on the Ohio, and lu the whole /pa- 
tent ot territoiy watered by the Mississippi, or by its trihu* 
i try stream^ Thus also in some partji of Spaiu, where an 
extensive plan happens to receive the spoils of rich circqm- 
lOLCut hills, as in the well-watered vale of Onhpda, near 
Murcia, of which they say, Let it ram or pot rain» corn 
4 cvt iails in Onlmela*” Indeed, so productive is wheat m 

this 
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this dittvi«t» tlmt theftrnierr emninoiity re- 
ceive IW finr l upon tlieir aoed • 

In my oxperi mentS) No. 1(^ we oe#^ by tbe IVtxnnant Vegstable 
growth of the cabbage aOd the wheati whet vegetable mat- 
ter eon produce For in neither of Ibeee could any kind of 
nutriment be derived fNuH the quarte Mnd m which they 
spread their roots. 

The same kind of sand, m the vicinity of Barcelona, is *ts impoftanrs 
by the assistance of a bright sun and copious irrigation ten- 
dered exceedingly productive, but then they spread upon 
the land all the dung they can procure, and not only station 
children and old women on the highwavs, with little baskets 
to collect this manure as it falls from horses or from mules, 
but like the farmers in the south of France they pick the . 
leaves from the trees m uitumn, and this at a considerable 
expense Of such importance do they consider vegetable 
matter as the food of plants 

It must be confessed, that we have frequently occasion to Pianih iflfcct 
observe plants dependant on the nature of the earth in w hicli 
they are found, and aflectnig each its peculiar earth, in 
which they grow spontaneously and thrive 
Thus on chalky and cgjicareous soils we hnd thisium buo» ac chalk, 
phyllum^ anthylhs mlneraria^ aspetuh cynanJua^ ht%ts coi^ 
m^ulatuSy htppocrepts como^o, poa enstata and three ot the 
KedumSy the ^ acre, s alburn^ and 9 rejiexum, as on the 
Wiltshire downs and on the hills round Bath 

On sand we sec arenariay rumex acetone Uoy and all the '•and 
sorrels , the plmtago mariitmay the plantago rormopusy the 
enopordum acanihtum, the sedum ang/icum, and most re- 
markably the spartiiim scopartum 

On clay, if wet, the coricev, thejKwci, schoenvsy aira wet day; 
plio^df and tfjfo earuleay orchis httfoltay and orchis conopsea , 
ifdry, the pnmvla verisy orchis masy orchis maculatay and dry cl<i> 
pda prof eriSts 

On bogs, the equueta^ vaccinium uliginosttm, ani^alh^ te- bogs, 
ne/Ai, setrpus palustriSy mdnyai\ihes trr/ohatay and drosera 
delight to dwell 

On the sea-shore, and wherever the muriatic salt abqiitids, 
near Alicant in Sp^in, we find saheomia Eui^aay four shore 

species • 
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spemes of sahota^ chenopodium mnrUimumt and two specira 
of SUsembnjanthemum 

These maritime plants appear to decompose a part of the 
soil in which they grow« the alkdli produced by turning 
them, or the sal sodse u^cd in glass and' soap, is evidently 
dtriveil by them from the munatic salt* 

Blit when we see the htken parcUns iiYing itself on the 
siliceous rock, or th( kchen immersus affecting as it does the 
calcareous rock, in pieference to the Siliceous, whatever 
ma} influence this rlioite, we cannot suspect, that either of 
tliesL rocks contribute by its deromposilton to the nutrition 
of these plants, nor us I apprehend, have we reason to ima- 
gine, that either chalk, sand, or clay, is in any form the 
aliment of the plants 

Woollen ra^s have been found of great utilit} as a manure, 
more especially for wheat And m the experiments before 
us we ma> ohseive, that sand with rags produced a cabbage 
of two ounces, and four strong year*^ of wheat In clay with 
rags our cabbage weiglied four ounces, and we had twelve 
strong years of wheat But m what manner these rigs proi»* 
duced effect it is d fficult to sav , for in January 1797 they 
w* le not MsibU deiaved , and m^he month of September 
in that}< 11 they still retained their texture The quantity 
wt usuallv spre id upon one irre is not more than four or five 
4 wt , and }et in the experience of eveiy farmer it is found^ 
th it HI the first }e ir thev nearly double the crop of wheat, 
and in the two succeeding }ears they guided a visible in- 
crease* At piesent, therefore, we tan merely record it as a 
i ict, that woollen lags are highly beneficial to the land but 
we cannot pretend to s-iy by what piocess thev contribute to 
the nutriment of plants 

Lime in our experiments was clearly detrimental wit)i 
sand, the cabbage hied, but weighed less in January than 
when planted in Jul} the wheat hid two slender stems. 
In flay with lime our cabbage lived till December, but never 
gitw The wheat had one stem, which was extremelj slen^* 
<h r, and the e ir was diminutive 

I ^est facts appe ar discordant with the experience of far- 
illfits m everv quarter of the globe , for luue la found to 

UQ 
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«n excellent «. manure In «ome parts of Wales they have agree vnih ex« 
scarcely any other dressing foi their wheat I well remeru* 
bety that in the parish of Lansainlet, m Glamorganshire, 
my fathers who i^as ver) attentive io agricultures put most 
of his stable dung on meadow lan4t and used only hme for 
wheat He had two lime-lvilns constantly huriiiiig for his 
own use, and with this manure he obtained the most abun* 
dant crops, but then his land was principally a daik vege- 
table moulds and much of it was peat, which before it was 
drained had been a bog On this land 1 have counted 
sixty grains to an ear, not picked and culled out of many 
others as being longer than the rests but taken by handfuls 
at random 

In his land, hme as a dressing was particularly apt, be- Attempt to 
cause, as we know, it hastens the putrefactive process, and 
promotes the dissolution of vegetable substances, convert- 
ing them quickly into vegetable mould 

Now 111 my experiments there was no vegetable matter 
to be dissohed, and theiefore no benefit according to cliy- 
niual principles was to be expected from the lime The 
trial was howe\er made, and the received opinion 'is to 
the effect of lime is thus far coufii med 

But in ray expenmenfs the lime appears to have been Injurious by 

deleterious This was not from its causticity, tor the plants Conning a cru,t 
, 1 ^ o on ihufcurface 

Jived , but from its action as a cement in forming a crust 

on the surface of the pots impervious to air For in these 

pots 1 remarked, that afUr rum the water stagnited, and 

did not readily penetiate a^ in the other pots 

Free access of air to the roots of plants seems to be of vast Access of air 

importance, and almost essenti il to their growth W ith re- 

gaid to seeds, access of air is ibsolutely needful to their \e- sarj 

gelation Hence it is that charlock fsinapis 

will remain in itie earth ior centuries, if deposited below the 

vegetating distance, as we have occasion to obseivc on Salis- 

burj-pluin, where no charlock is eier sten, unless when 

the downs ^re broken up Tllie land i:> then co\e"ed Vvith 

it , but till then the seeds remain as in xaino^ and are there- uting 

fore not liable to cliange 

Tins deposit of $eed must have happened in most ilmote having 
antiquin, either when the hill coimti>, like the low lands, ' 

forinrd* 
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formed part of an eztenaive foreat, or more probably vilieii 
these extensile downs were subject to the plough* 

Bcmg soIigUous to know whether these seeds were ante*^ 
diluvmn, 1 took eaith from different depths^ «od soon got 
below the stratum lo whtcb these seeds are found 

1 he utcessity of mr for the vegetation of seeds will ao 
count for effects which in agnculture are too Irequcntly ob-* 
served 

If soon after wheit or barley has been sown on wliat is 
called a running sand there falls a dashing rain« the sand 
runs together, that is, it forms a crust, which in a great 
measure is impervious to air, and scarcely a giain of corn* 
will grow, or if on clay land, dming a time oi drought, o 
gaiden plot is watered, and left exposed to the scorching 
beams of a mendian sun, the ground will that is, the 
surface will be hardened, and being thus rendered impervi* 
ous to air, vegetation ceases But if the surluce has been 
previously covered with fern leaves, ab practised by skilful 
and attentive gardeners, no such Effect wiU be produced* 
The plot may be watered dii4 vegetation will be 

The udinissioH of air, and its vast importance ta tfie 
growth of plants, will account for the good efiect produced 
by harrowing our wheat crops in spring, as iaiely introduced, 
and now universally adopted by our bc»t fanners Ibe 
good effect produced is made apparent by the luxuriant 
growth of pease, beans, turnips, and cabbag<*s^ after they 
have been hoed , and is at present so well understood, that 
man} agnculturists hoe thur tuinips twice, and tbeir beans 
foul tmi^S) not meiely with a view to the destruction of 
weeds, but because they obser\e^he benefit arising to then 
crops by a fiee admission of air into the eart^i* The pal* 
pdble advantage of this practice has ltd many farmers to 
consider the punuples on which the pvactice has been 
founded, and to try by* experiments how far it can be 
pushed 

In this pursuit, and satibhed of the benefits to be derived 
from loosening the surface of the ground contiguous to bis 
< rops, the Rev Mr Tlose has gi\eti up the broad*cast hus^ 
handr} , keeps the hoe constantly in motiOD, and naw finds 
that bf ba<- never occabion for a fallow 


But 
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But the most ostonishingp efiect prodiiced by giving^ A tonn.'hinifr 
edmibsion of mr to the roots of wheat was kst 3 ear ex- f of a<\mrt^ 
hibitecl bv Mr Bartley, secretary to the society of Arts at lomsoi 
Bath 111 August ] 600 he sowed his wheat id rows with 
three feet intervals, and six luches distance from grain to 
giam ITie proportion of seed was two quarts to an uicrt 
The soil was a deep sandy loam, but out of condition, and 
filhd with couch This wheat was hoed in autumn, hoid 
.ngain, and earthed up both at Chnstmas 'iiid spring When 
It was in bloom the intervals were dug up, and it was ome 
more earthed up At haivest this crop yielded six t} -six 
bushels per acre Such was its luxunancy, many ot the 
plants pioduced 98 pci feet ears, many of wnich, nine 
inches long, contamid each 100 grains 

In the broad-cast husbandry of the hill counties of Wilts 
and Hants, the produce was formerly three or at most <«or 
for one, as it was in the greatest (idrt of F ranee By the 
dnil, without hoeing, the return would not be near so 
much , but in Mr Bartley’s crop we see more than jooo for 
1 , and some grainb 3'ielded nearly ten times as mitch^. 

I shall make but one observation rnor< upon this subject, Ordstni 
which IS, that an orchard planted on the green sward requires 
double the time for its maturity as one on cultivated land^ 
that has a more plentiful supply of air admitted to its roots 

Thus we see that all the gieat agents in inture are con- r^r 

cerned in the process of vegetation, and may be considered 
as the food of plant<< But to determine in whit manner 
each contributes to nutntion, must be left to the in\cstigi- 
tion of succeding generations 

* It must ever be with reluctSUcc, that an exception can be taken 
against any argument of so able a writer as the present, cftpecull) in a 
matter of alleged fact But m this instance it seems proper to remark, 
that the argument drawn from the reported success of Mr Bartley should 
be received with caution, on account of the peculiarity of the soil 1 hat 
soil beuig remarkably deep, fat, and productive, and i^itbin the limits of 
a nursery-man's garden, near a city abounding with minure, arc circum- 
stances not common to other situations Consequently the result ofanv 
experiments made in such a spot is not to be considered as applicable to 
the general pmcUce of agriculture and planting, on a large and common 
scale of cttltivatton With the necessary alloisances which the loclil ad- 
vanuge above-mentioned buggests, the consequences drawn by this gen 
tleman may still be of importance for the conb^eration cf ou practical 
•"aders t PI I Oi< 
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Jb^scfiphon d/ 4 MacM»e for Beathug $ui Hempseed and 

Ftaxseed^ Ukehj to be useful m Cdnada By Mr EzexieI 

Ci CALL, of Tt^est Coker* 

SIR, 

I MADE A mod<"l of a roachuK for thrush 0:5 out ncmjj* 
«eed and fluxstcd, ui tl < » i* IHOl ^ *d n '^he rn 1805, 

I had a real m icbint tnaO "hi jlio i ? m ki, ky 
Mr John W uliii in, inrpeiuei p? * litnf (iicrclimt Iht 
said machuit li*i been since t nil iu^» osrtci h\ m uiv 
hemp and flax mcic'i ’ k 

1 now send the m inspiLtion of tho Nocit’}, 

and leave ttu event thcicot to th^ir decision It does not 
injuic the stalk of tl e hemp iO much the common mode 
ol thrashing out the m J, and tonsequentlj leaves It much 
hM^r ior scaling 

J a. , Sii, } our humble servant^ 

EZEKIEL CLEALL 

tresC epA-cr, near Y(<nil, Simersetf 
March 22, ld06 

We whose names are iureunto subscribed, do certify, 
tb it we well know Mr Ezekiel Cle dl, of West Coker, that 
wc have man) times seen his mathine at work, in thrashing 
out horn psced and flivsetd, ind think it likely to be of 
great public utihly, inasmuch \\onicn, whose wages 

and allowance never exceed one h ilf ut what are allowed to 
two men, will do as much woik in anv given time as such 
two men* 

That the seeds thrashed by this machine are not so much 
bruised or injured as by the old or common way, and the 
himp and flax are preserved from many injuries which they 
sufler fiom the old method 

o^tTrans of Soe of Arts, vol }CXV, p 143 Twenty gallieil were 
toted to Mr Cleall for this HVTcation* 






MACHINE EOM tWIASIHElO mUlt AND VAAX. 1% 

In Witness whereof, we have her^apto adjed our signa- 
turesk 

JOHK WaBMAITo, 

^AMES W ADM MX 

John Baker 
John Pinney 
John Cuafely. 

SIR, 

* The m'lclune* of aniod^l wfw bent to the Society 
^okoc months ago^ must be used with eight flails, two oa ^ 
eacti aroi, lor beating out hemp b< cd 
When icquifod to be used, tor beating out flax seed, the For flax seed 
above eight flails nmst be taken out, and four beaters put 
in their place ^ • 

The height of the matbui^ from the floor to the top of Dimensions 
the board on which the flax or hemp is laid, is two fhet^ 
the breadth, two feet ten inches , the length of the board, 
four feet tour inches , the length of each ot the arms, from 
the axis of the machine, is three feet two inches , the flails 
foi the hemp seed, two feet two inches long, the heights ot 
the tiEpiights, seven teet two inches, the boaters for the flax 
seeds, aie each one foot three ludieb long, aud seven inches 
bioad 

The machine will thrash, in one day, as much hemp as Work per- 
grows on an acre of land, and other crops m proportion , 1*/ 

and the work is doue with lobs than half the expense of 
thrashing in the usual way 

I am, Sir, your obedient servant, 

« EZEKIEL CLEALL 

Release ra rAe Eixgrxwtng of Mr CkaXTs Machine for 
beating out Hemp Seeds and Flax Seeds Jp/ IL fig 1, 3 

Fig 1 Represents the machine for beating out hemp Explanation 
seeds,, which A is the table or board on which the hearfp 
18 to be flaeed; R the ams in which the four arms C CCC 
are D D D, eight bingle flads, moving upon four 

pinsw^jtbn 0ttremitie8 of the four arms, these flatlif di- 
verge fSum tile pins on which they move, so );bat two of 
You XXHI-iMay. ISOQw "" C them 
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them united on each arm are nearly in the form of the let- 
ter V E IS the winch or handle by which the machine is 
put Ui motion , f* F, two upright pieces of wood to sustain 
the axle of the machine , G, an upper cross piece, to se* 
cure the uprights firm, H H, the two bottom pieces or 
sills, in which the two uprights are morti«!cd, also the two 
smaller uprights which support the board or table A, I f, 
two lower cross pieces to secure the machine firmly , K K, 
two levers on which the table A rests, and by which 
may be raised or lowered, as thought necessary, by iron 
pins, at KK, passing through these levers and the two up- 
rights 

Method of ^ hen the machine is u^ed, the hemp must be laid on the 
n^inj the raa- table A, and moved about in different directions by the 
' person who holds it, whilst another person turns the ma- 

chine by the handle E , the flails D of the machine fall m 
succession on the hemp , as the axis moves round thev beat 
out the seeds as difieient surfaces of the hemp are exposed 
on the table, and when the seeds are all beaten out from 
one parcel of hemp, a fresh quantity is applied upon the 
table 

Flax machine Fig 2 Represents one of the flax beaters, which is made 
of a solid piece of wood, one of which is attached instead 
of the two flails, to every arm, when the machine is employed 
for beating out flax seeds, as they require uioie force to se^ 
parate them from the flax plant 


Observations on the Culture of Hemp, and other useful In-- 
ybrmaftoiit relative to Improvements in Canada By Wit- 
LiAM Bond, Esq , of Canada* 

Observations on the culture of hemp 

Culture of HE culture of hemp m Upper Canada is iio doubt one 

hempinCanada f desirable objects with every person of dtscern- 

dcbirable 

w 

* Tians of Sor of Arts, vol X W, p 147 The silver medal was 
voted to Mr Bond for this tommunisausn 


meat 
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n^ent settled thcre» and more particularly ao with those of 
this description in o|ir mother coiintry , and though there 
are so many nnUioos of acres so well calculated to the 
growth of this highly valuable aitlcle* }et 1 do not expect 
much progress therein for some time, for the following rea* 
sons. 

The part of the country the best calculated for the Obstacles to its 
growth of hemp is so lately and m so small a degree ocru- 
pied, that few have begun to use the plough, but depend 
upon raising a suActency of gram by harrowing only , in 
this they are not disappointed for two or three giops,— -in 
the mean tiire they clear away fresh fields from the woods, 
man^ ot them to a laige extent, which take up so much 
time in fencing and dressing, that few of the farmers have 
been able to raise more than needful foi their own families* 
consumption, and for the use of their neighbours , indeed 
they are ignorant as to the giowth and i^aLiiagement of 
hemp, and in general so poor, that they cannot afford to 
raise an^ thing for sale that will not bring them jready mo« 
ney as soon as brought to market, and giam brings such a 
high price in cosh, ^that few farmers are inclined to turn 
their attention to any other article Another obstacle is, 
there being no person or persons appointed to buy small 
quantities of hemp, and pay ready money for the same 

The tract of rich hemp land m Upper Canada is that Tract of n H 
part west of Yonge Street*, and north of Dundas Street f, 
and partly enclosed by lakes Ontario, St Clair, Huron, and 
Smeoe, and to tbe east and north«east almost as far as 
Grand or Ottaway River, and to within a few miles of the 
south and south-east side of lake Huron 1 ha\e not failed 
to make annually from one to three journeys through this 
tracts 1 have crossed it in all directions with Indian guides, 
great part of whith no white man, except myself, has ever 
set foot m, and 1 find, that the chief of the iittenor pait 
consists of a ncH deep black soil, which I am well con- 
vmcedy when well inhabited writh farmers, will become 4>tie 

* A strest leaiUQg fipm York, the seat of gorefameat, to the aaviga* 
ble waters of Lake Simcoe 

t Leading to the iUter Thames 

C 2 


of 
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of tlip fincKt countnes in all bis Majesty’s territoncs for ibc 
growth of hemp 

But lately be It IS only about five yearfe since thia» valuable tract began 

clear'd to he occupied at all, and though by industrious farriers, 

yet by sut h as liave brought little to the country, A few 
cows ind sheep, a pair of plough oxoa, one or two horses, 
a small stock of farming tools, such as two or three ajtes, 
-IS many hoes and iron wedges, out or two ox chains, being 
the most tint a new settler {generally spe iking) posscsscSr 
on his nriivul , with these they make a shift to clear away 
the woods, and divide and fence the land with split timber 
into fields, and they -ire gieatly eneburaged to eontinnc 
tleanng away the forest, m consequence of the high pure 
gi\en for the ashes by the potash makers this ev'entuall^ 
will be \astly in their favour, in future, when hemp becomes 
the object as it gives fime for the roots and stumps of trees 
to lot, and their stock 6f horsts ind oxen to increase, which 
IS es^tntully weeessar} bifore the faimer can expect to be 
successful in the giowth ol bernp It is in this piogreswve 
nianm r, that this hue country will be settled, tlie natuu 
of things demands the pursuit, and the first settlers ate m 
H sitn ition capable of putting the same in practice , then 
stock of horses ind oxen are sufficiently stiongto work the 
ground a second time over, tear up the stumps and roots, 

Ifimpr* ri«ir(s plough iTid pulverize the soil, and until the ground is 
^ bi ought to this state, it is not ht for hemp, as hemp, in its 
nature, depends chiefly upon a tap root, and when this root 
is iiitcinipttd in its progress downwaids, it will throw out 
horizontal out^, which produce horizontal branches also, 
and the open spaces lound the stumps of the trees admitting 
so much iir, permits thcfse branches to grow to such a 
length and strength as greath to injure the bark or hemp 
of the stem Such hemp, wht n it comes to the hackle, 
bu aks oft, and drags ttwa\ at the knobs of the brunches, so 
ns to lean It sliort, and make a veiy great waste* Notwith* 
sfatiding, if there was a sure m iiket for as small a quantity 
as 'jolb , theie luo Uw fdimci'> but would try the experi- 
ment, audit one w IS more suecCsslal than tba rest, his 
iieiyibour would endeavour to find out the} reasons why li 
was, so Thus, step bj step, the knowledge m tlie maftage- 

' nient 
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nient df hemp would be greatly eateudedj the farmer would 
generally be m posse sbion of fitsh seed, and whtn giain 
becomes les*’ ao object, he would feel no fear lu turning 
his attention to the culture of hemp upon a hrge scale and, 
in order to Encourage the former, it would prove highl> ad- 
vantageous to take in ativ quantity, gieat oi small, nt soyiul 
hemp, assorted perhaps into four or five qualilits, acooidiug 
to Its length, which will vary lor some jears to come, fpi the 
reasons befoie gnen 

The Ingli price of 1 ibour, owing in some raoa«iure to the lIiRh pnee of 
high price of grim, is such, that hemp, "igieeible to the 
present leguintions, is noc an object with the laimer, il an " 
iddition oi about a third of the present pi ice was gi^cti, it 
would be an inuucetnent for the firmeis to cultivate their 
old fields 'll! a more spirited manner, winch bounty might 
be taken oft again, when gram becomes less an object than 
it lb at present, winch will soon be the case |u time ot fieuce, 
and no doubt will adtet the puce of hemp in proportion m 
the English market 

In dll new countries where labourers are scarce, we find ( on^v-incc 
many contrivances cil nil ited for the pui pose of rcducirio 
labour, moie foi the s ike of expedition than e ise , such, 
for instance, as the saw mill, the hoe ploughs, scjthe and 
cradle for cutting and gatheiing gram, the wooden mucbinc 
(diawii round by one hors^) for thrashing gram, the iron 
«diod shot el, drawn bv oxen, and held by two h mdles, as i 
plough, for the purpose of levelling tb* muds, &c Noi 
are the Arfieric^ns, or other settlers in this countr\, fond of 
any work that fieed^i Moicnt exercibe of the bod> , which 
the breaking of lienipisi the old way rtrlainly occasions, in 
consequence of requiring a cross motion of the arm, whuh 
mfike^ the breakers complain of a pain about the short ribs q \^\ ^ay 
on the side they hold the hemp , and on the opposite side a 
Irttfe under the fel oulders, bo that bi caking of hemp in tlie 
old way IS a^g^reat obstac le to itb increased cultuie Jo 
rendte* labfiur, theiefore. Home what more easy and expcdi- 
tiouB, IS an object worthy the tirst attention, and 1 consider 
It practipable at a small ex pense, and have sent to the So- 
ciety a model of a machine for this purpose • 

I baye inserted among the clothitrs’ and fullers’ ma- Dash wheel. 

chinery. 
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erected across chinery, grpRt power and rapid motion proceeding from 
streams ^ coDomonly called a dash wheel, erected across a 

stream of rapid water, the flies or float hoards of which are 
fixed in the octanguUi axis, from fifteen to twenty-five 
feet m length, and from three and a half m depth, each 
fl} I faa\e seen many corn mills in Upp^r Canada, with 
no other water wheels than such as the aboVe described, 
which save a vast expense in raising dams, &C 

^ed forCj There are a number of sticams in that part of Canada, 
B.da * which 1 have endeavoured to describe, (as to the practica- 
bility of the various waj^s of cultivation) that are well cal- 
culated for such wheels, and where these streams or nvers 
are not top wide, the axis of the wheel might be extended 
across so as to icMcb the land on each side, where 1 propose 
the breakers to be fixed to go by a tilt the same as a forge 
hummer Such i simple piece of machinery would not cost 
more thau 70 oi 80 dolhr^^, as little iron would be wanted, 
and timber we have foi nothing, and when in motion would 
employ four breakers and t\^o servers, from whom I should 
expect as much ^ood woik as fiiteen or sixteen persons 
could possibly do in the old in ay, and that without much 
bodily labour 

Mills fmbrtak Mills for bieaking hemp, on the very same principle as 
ills, hc-inp ^ motion only an addition of an iron 

crank, so as to run with two cranks instead of one, with 
something of a larger sweep than that of a saw mill, would 
be of vast utility in a neighbourhood of a large growth of 
hemp, and would not cost more th in a common saw mill 
As the brakes of the frame contiput; in motion the same 
as that of a saw mill, twenty meu might be employed, who 
would do as much as fifty or sixty could do ip the old way, and 
with much moie ease and pleasure to themselves, and this 
Nnmecolhteral IS not the only advantage that would lesult from such mills, 
sdvaauges would cause something of a social meeting, which tjie 
30 Dth would be paiticularly fond of At kuch meetiigs all 
the defects respecting the culture and inaiiagement of hemp 
ivould be examined into, and those who raised the best 
wouVd become ambitious, ind trv to excel each other, thus 
we might reasonabi} expect, that Vpftt Canada woiiM<far 

exceed 


Mills fm brtak 
ills, liLinp 
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exceed all other countneb lu the world for the growth of 
good hemp 


R^/eftnce to the Engrttvtng of Mr Bond's Machine for 
breaking Hemp^ PI II> Fig 3, 4, 5 


Fig 3, a Bepresents the axis of a water wheel, on whicl 
rs fixed a trunnion of four lifters bbbb^ each of which 
lifters raises in successiou a lever c, which, by means of a 
* chain connected with it, pulls down 'mother lever d, and 
thereby raises the upper pait of the double brake e. As 
each lifter of the trunnion passes the U\er r, it allows the 
upper part of the biakc to fall upon the hemp placed on 
the lower part ot the biake and bv itn wei^^ht, and 
teeth iiiterbcctmg the teeth of the lower brake ff^ the 
woody partb of the hemp plant are separated by repeated 
strokes fiom the filaments or fibres of the liemp proper for 
use This completes the fiist operation necessary iti the 
prepaiation of hemp g is a table on which the woody 
paiti ol th( hemp falk and which gives sccinity ind strength 
tothcfianie, hhhh are the ioui legs or supports of the 
fume V 

Fig 4 shows T flCftion of the teeth of one half of the 
double biake tho\eincntionod it is betwixt the upper and 
lower row<i of these teeth tint tin broking of the hemp 
takes place, by the repotted rise and fall of the upper pait 
of the biake upon it 

]Fig 5 shows the uppet part of the brake, in which tt 
show the two lovs of teeth, kk the two pins on \\bich it is 
moved, / the part to which the chain wdiich raises the upper 
part of the brake IS atftiched After th'* bi caking of the 
hemp. It 18 wholl} finished foi use bj scutchin^ oi swinghug, 
an operation which may be either performed by th hand or 
machineiy, and is easily executed by either mode 

The niaihiiicr\ for breaking htmp should be removcMl 
frot^the rivers previous to the begum mg of the v *9 


Descriptten of 
the xnachuie 


On the breethng of rabbits. 

To include the interest of the colonists and the 
fEOuutiy also m one and the same pursuit, is not only 

a 



ntl^OTttHiflTS tv 6A1IA1>A, 


24 ' 

try should go able, but tnost bkely to Succeed , especialiy where only a 
together, trifle of property of the individuals or ol the public is wanted 
to set the bountiful hand of Nature to Work in a countiy 
where atiimdl subsistence and a suitable climate call for the 
industnouB husbandman, who may in vanoits ways be use* 
ful to himself and his counlr}« 

Warren rabbit Xn my travels through Amtnra, I have often been siir-r 
prised, that no attempt has been made to introduce, for the 
purpose of propag itum, that useful little an»m(i1, the warren 
rabbit, ot such vast import met tp the bat lUQnutactory of 
Itsfiires-itntial England It IS chiefly owing to the fur of this animal, that 
to good hats English hats aie sq much ebUemed abroad. It is a fact 
well known 'imongst the hatteis, that a hat composed of 
one half ot rabbit wool, one sixth old coat beaver, one sixth 
pelt beavei, ind one sixth Vigonia wool, will wear tar pre- 
fcrable to one made of all beaver, as it will keep its shape 
bettei, feel more tirm^ and wear bright and black much 
longer 

Impnriapce of The value of the rabbit wool, the produce of the United 
iountry^^ Kingdom onl}, is not less, 1 will venture to say, than 
^250000 per annum , but the quantity is much diminished, 
owing to the banishment and persecution the) meet with 
on every side, and so many small ivarrens taken in for gram 
laud, in consequence of which it is time, that some protec- 
tion should be afforded, if possible, to that important branch 
of Biitish manufactoiy (m which rabbit wool is used) from 
suffering any inconvenience in the want of so essential an 
article, and the accompli&bment of this grand ol^ect 1 con- 
ceue peifectly eas} 

The warrui General Obsei nations —When I speak of the warren rab- 
value ^ observe, that there are in England, aa well as 

most parts of Europe, thice other kinds, vi7« th^ tame rab- 
bit, of vanous colours, the fui of which is of little valu^, 
exetpt the white , the shock labbit, which has a long shaggy 
fur of little value, the bn^h rabbit, like those of Atuferica, 
whfch corniiioiily sits as a Imie, and the fur of each if of a 
rotten mftrior qudlitv, 

Two sorts lo retiirij to ihc wairen rabbit— The le two sorts in 

ie‘'pc!tt to colour, tint is the eoinmon gti>, and the silver 
gray, but little oi no difieience in respect to the strength 

and 
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mid felting '<}i]9liUes of the fur The nature af this lunimal Manners 
lb to burrow deep in sandy ground, and there Ine in fami** 
lies, nor will they suffer one from a neighbouring family to ^ 
cotne amongst them without a severe contest, in which the 
intiuders are generally glad to retire aith the loss of part of 
then coats, unless when pursued by an enemy, when they 
find protection 

It is scarcely worth while for me to mention a tlung so Prolific, and 
generally known, viz that rabbits, paiticulaily those of the export, 
warren, are the most prolific of all other foni -footed anim ils 
in the world , nor do 1 appiehend anv difficulty would at-^ 
tend the exporting this ht 'l quadiuped with safety to any 
distance, provided it was kept dry, and regulaily supplied 
with clean, sweet food, and a due regaid to iltt. cleaidinebs 
of the boxes or places of conhnement 

Twelve or hfteen pair of these valuable animaU taken to Would ^ooti be* 
tipper Canada, »nd there enclosed within a binall spue of 
ground suitable to then nature, but iuinishtd with a few 
artificial burrows at the first, by way ot a nursery , and 
spread over those now useless* plains, islands, and penin- 
sulas, 60 well calculated to then nature, would, I will make 
bold to say, the eighth yeai after then introduction, furnish 
the British market with a valuable raw material, amounting 
to a large sura, increasing evtiy yt ii with astonishing ra- 
pidity , so as to become, m a few years, one amongst the first 
of nationill objects 

It may be supposed by some, that the above project is 
magnified bey opd possibility, or even piobability, but the 
serious attention I have paid to the subject, these many 
years past, as to all points for and against, leaves me no 
room to accuse myself of being too sanguine, tor if pro- 
perly managed a few years at the first, I cannot find a single 
thing likely to ihtenupt their progretss 

Some idea of the astonishing increase of the rabbit may ^ ^ 

be hkd from the following facts — pair m one 

An old doe labbit will bring forth young nine times m 
one year, and from 4 to 10 each time, but to allow Ipr ca* 
eiialties, state the nunibei at ^ each litter. ^ 


In 
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In nine tdodIIis^ « •» •• •••••««•• 

Tlic fem^iiles of the £rst litter will bring forth five 
times the proportion^ of which is 2( female’s pro- 
diuce •••••••« »•« • <•« 63 

Thotse of the se( ond litter 4 times produce « • • • • • 50 
Ditto tif third ditto 3 dittp . . » . • ^ . 37 

Ditto of second ditto ^ ditto* • • • . • • o j 

Total m one year from one paxt « • • « • 219 

The third female race of the old dam, and the second of 
the first littti, seldom breed the first year, but are early 
breeders in the spring following, when we might expect an 
incr^se of the whole in proportion to the first pair, if pro* 
peily attended to and protected 

It js generally allowed, that hares are not more than one 
fourth as prolific as rabbits, notwithstanding, agreeable to 
an ei^periment tntd by Loid Kibblesdale, whp enclosed a 
|)air of hares for one year, the offspring was (as 1 have been 
credibly informed) 68 these animals, could they be ex- 
poited to Upper Canada with safety, and there protected 
within enclosures for a few years, would soon aftea spread 
01 er a Urge extent of country the fur is nearly aa valuable 
as that of the lubbit 

In that part of Upper Canada within 45 degrees of 
noith latitude, and the southern and western boundaries, 
the climate is nearly the same as that of England^ a little 
hotter a few day s in summer, and a little colder a few days 
in winter, according to I ahrenheit’s thermometer, which I 
have paid great attention to for some 3^ar8, comparing the 
same with the observations of the F^ghsh, 

rhe increase of most animala appears much greater m 
proportion in America than in England, mankind not 
cepiid That of bheep is very apparent to those that pay 
attt^ntion to tiu ir breeding stock, which gives me hopes, that 
in a /ew years w? shall be able to pay for ofir woollen cloths 
in lAOol Finding the effect of soil and climate so salutary 
t<^eep, kc , It may be reasonably supposed, that fabbi^ 
>wet the most sanguine expectations, as 1 understand 
ool of the sheep retains all its nature the tame as in 

England, 
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IBngland, particularly its strens;th^ and felting qualities 
among the hatters, iVhich assures me, that rabbits* iruot 
from ti^ose bred in Upper Canada will do the same i and 
there are some millions of acres, within the latitude and 
boundanes which I have^ before described, suited to the 
nature of the warren rabbit , nor do 1 apprehend that the 
wolves, foxes, kc of Upper Canada will be half so de« 
structive as the poachers m England 

« 

77ie Gnanaco, 

or camel sheep of South America, no doubt will be a na- The guaiiiciiA 
tional object at some future period This is a tame, do^ 
mestic animal, very hardy, and used with much cruelty by 
the natives in travelling over the mountains with their bui^ 
thens^ It shears a fleece ef wool of from 2lb to ilb , which 
is of a dusky red on the back, on tlie sides inclined to 
white, and under the belly quite white, its texture ts very 
fine, yet stiong, its felting qualities ar^ very powerful, and 
it IS worth, when ready for use, from five to fifteen slnllings 
pet Ib This animal would no doubt thrive, and do well 
in England, Upper Canada, and m particular 1 should sup- 
pose m New Holland 

The Beaver * 

might be propagated to great advantage in Scotland, Ire« The beaver 

land, and the northern parts of England It is an aaimal, might be mtrew 

when tamed, very familiar, and will eat bread and mdk, 

willow sticks, elm baik, kc , and^no doubt might be im*- 

ported with safety , but as these two last mentioned animals 

are not likely to be attended to immediately, 1 shall say no 

more respecting them for the present. 

I * ^ 

Pine Timber* 

There are many thousands of large pine trees on the Panes fc irasu 
liordersof the lakes, rivers, kc , in Upper Canada, which 
might be marked , apd secured for naval purposes, 4iud 
which might be floated down to IV^ontreal and Quebec 
With gloat ease, and which no doubt would be of great be« 

nefit 
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nefit m furmstur^ a large sopply of good mast* for the 
navy of tin* empire. ’ 

I am> CSentlemen, with respect* 

Your obedient servant* 

WILLI \M BOND. 


V 

Remarhs om sundry inporiant isa th Potato'' 

On the use of The potato has though deLrivcdl}, or< u^)>i d so much 
lh»|)atato ^ attention of dirtcrcut w * rs, and ol thib Society, 
that It may seem almost necc^sai^ I*' fo watd -^otne 

pew and important discoveries coiiceining it, if we itUiupt 
to Bay more on its qualities Jt is not however, a binguHr 
opinipQ, that so important is this \egctuble, aud so appli- 
cable to economical uses, as hum in food , that it will rci* 
mam jfor posterity iuUy to appreciate its positi\c and tom- 
paratjivc \alue Upt as no new and pioniismg cxpenmeiAl, 
however nnpcitectly conducted, should be suiieicd to escape 
general notice, it will be acctptable to oui leideistore- 
fjCiye a general statement tt cut nn tiials madt by a very 
respectable wercABw A, \)n is i^t- a member of the 

Society, with a view to u^teitain the \ line of the potato fo»* 
for spi stare*? sea provtsi07i and other i^tojcs \ lis djflidt nee about h iviiig 
done justice to the sub*tct, w h ( li lie doubts of finding lei- 
sure to prosecute, prevti ts hi& aho»* ing lus name to appear 
us to a finished iissay of Ins own, i<5r tins volume » but cei- 
t tin btatements laudably repotted by him to the Society, 
are deemed too important to be lost, as they may Jead to 
farther discoveries and facts The statements then are in 
substance as follow x 

Chtapmethods "The ease with which this root is prepared Igr boiling 
tatoerhlve immediate consumption, eithei in its separate form, 

DorbetV^^^ or myed in bread, the little trouble there is sn presmmg 
nought afttr 

* Bath SocMfty'^s Papers, vol X, p 293 


it 




It thjough the wmter and the BhoHpenod belweea 

the time of planting, and the return ot the crop , havo iU0$( 
probably been the cauw<», why Ubs pmns have b\.en taken • 
to (incl ont cheap methods of preserving potatoes, as a 
store for future sustenance, than would otherwise have been 
the case 

The large quantity of potatoes produced in the last F^penmems 
reason, ana the reputed scarcity of biead corn, induced me 
a icw wev^ks since t^ make some small eTcperiments on the 
means of drying potatoes utbei m substance or in dour, 
i Hhf r for future consi,inp*ion at home, or lor the supply of 
M amen i p lon^ ’ gt 

‘ i ne with w u ^ iouud •^his might be done, and This may «afiiy 
p^oi an ijciiv^fit which I thinic mav be derived to 
public ‘rom i ^ tiH r ptt<i n of he subject, induces me to , 

1 hm \ to the mqitc^i ni oi d e S )citt\ a tmall quantify rf 
ilour of jMitato sent heiewith 

** 1 hf potatoes w^re be led with their skin on, dried on U Potato floac. 
kiln, and the whole ground m a steel corn null nonoof the 
skin has bet n separated by dressing 

‘‘ By experiments th it have been before made on fine 
<lnea dour of potatoes c is know n, that it will keep longer longer than 
than tli^ floui of wheat, without spoiling, that it is used 
a sabstitutc lor sago, and uickca good biscuits without ad- 
mixture And I In^c c erv iiasonto believe it will mix 
and miW <'-oo(l brfa<', ni a la il large i proportion with 
f il 1 has hit! e » bn mployed of the boiled 
ioot m Ihi <ommor» mod i i., it 

‘ Ihe expense of piej aiiiiw. die flo ir from the root m 
large quantities, i am iiot piep*' t to ‘peak to The chief Washing ih« 
labour is washing the potaroes fiom the mould which ad- chief labaur* 
heres to the etes, particularly m those sorts, the eyes of 
which are much depiessed Drying them will be consider- 
ably expensive , but 1 think may be reduced much bel6w 
what it first it will be estimated at Gimding wiU not^ost 
more than corn , 

•* From what I believe were accurate cxpen>ment$, I find Bailing not ne- 
that one hundred pounds of washed potatoes will produce cessary, 
full twenty-five pounds of flOur (such as the sample) llie 
difference in weight will be very little^ whether the potatoes 


are 



so 


6tl THS 08B 09 TBB VOtATO* 


are boiled, or oaly giound in an apple mill, and the^ jmce 
suffered slowly to dram from them before they are dried# 
« It might seem therefore at hrst view, that the boiling might 
Botadtaatagcw be omitted , my triahi however have shown me, that the co« 
lour of the flour is much fairer when boiled, and the taste 
more pleasant , and that the expense of boiling in steam is 
very little With the greatest care even some of the starch 
{the most nutntive part of the root) will separate with the 
juice, above three pounds of fine starch (weighed after 
it was dried) passed off with the water from lOOlbs of po« 
tatoes 

** Other persons will, I trust, asceitain such farts with 
more accuracy , I myself hope soon to asceitain more satu« 
factory particulars In the mean time permit me to make 
an estimate of the probable produce of an acre of potatoes 
in quantity, when reduced to the state of flour# 

Quantity of The average produce of an acre managed with care, 
estimated at about eighty sacks of 240lbs each 
toes ** According to my experiments (as before) loolbs of 

washed potatoes will produce S5lbs^ ol dry floui , or each 
sack fiOlbs , or one acre, two tons and upwards, 

** 1 am not qualified at present to carry these cal^ulatioiis 
farther— if quantity alone be the question, I need not# 
Note The potatoes used in the foregoing tiials were 
the red apple potato 

Peulmg ** The steel mill has not ground this flour so fine as I bc-» 

lieve a stone mill would have done Some of th^e had 
their skins stripped off after boiling Should an expedi-^ 
tious method be found of stripping off the skms, it 
perhaps be less troublesome than washing so carefully as 
must otherwise be practised 

After giving a numerical account of the samples of flour 
of potato prepared for exhibition , this gentleman gives alio 
samples of bread and biscuit made from different sorts of 
potato floor, mixed with ^Jifferent proportvons of wheat 
floqr of difierent degiees of finenes , but these would be 
unintelligible m this place, in the absence of sucb Sam- 
ples, 4 

Maafacture > J* Jhc potato flour used in the bread and'biscait is made 
of the flour of the whok of the potato, w asked, steamed, bruised 

slightly 
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after steaming, dned on a tnalt kiln, and ground 
in a cDminon corn null* no alteraition whatever having been 
made in the set of the stones, from what they weie as used 
for grinding wheat; it may reasonably be supposed however, 
that a miller, accustomed to 'grind this article, would make 
better work and finer flour 

** Nothing was taken fiom the flour except some large 
pieces that were not ground, and a little large bran in the 
proportion of the sample sent heiewith 

The potatoes of which this flour was made were rer*- The potatoes 
tainly over dried, and having lain in a heap after steKmine ’ho«ldb« dneO 
upwards of two days before they were put upon the kiln, after boiling, it 
some degree of fermentation had begun to take place, btit iM>io\er dried, 
which was thought so little as to have lieeu perfectly cor- 
rected by the drying In the bread, however, it is certainly 
distinguishable The baker considers, that it is fronr this 
cause that the bread is not so light as it otherwise would 
have been It rose well in the oven, but fell when the dobr 
was opened. He thinks that when mixed with the flour of 
dry wd eat, the potato-meal will have exactly the same effect 
as the mixture of a certain portion of cone wheat flour, and Similinoune 
that It will answer as well in about the same proportion 
lie has no doubt, but that even with this flour he shall 
suGceei better in the stfcond attempt With potato meal 
well made, he believes that bread of the best quality may 
be produced 

** The chief precautions ntoeacary in making potato flour Pierautions. 
seem to be, to prevent any fermentation taking place m 
the boiled potatoes, previously to their being dried, and to 
avoid giving them too great a heat in diying With this 
view It seems advisable to construct the apparatus for pre- 
paring It, so as that the steaming tubs and kiln should be 
heated by the same fire, without loss of time or labour , the 
^potatoes may then be immediately removed from the stebm 
to the kiln, and iflfcans should be used to regulate the teat 
of the kiln, so that it should not much exceed go^ " 

** For the common purposes of biead, it seems evident, Peeimenoi 
from the samples, that talv^ off the nnd or skin is by no 
meahs necessary, to wash the potatoes earofully before boil- 
ing seems, therefore, the only precaution required* * 


** From 
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More potatoes From experiments as before stated, the produce of dry 
maLng br^ai” potato, as q6 or 27 to 100, but let it be 

this way ti«ii estimated at 25 or 1 qr of the whole The greatest quan- 
taw or boiled potatoes said to be used as a mixture with wliedt 

49our in bread is one third , not ynurh above the same quan- 
tity of boiled potato has usually been employed The pio- 
poition of dour in boiled potato exceeds that in raw potato 
by about 1 qr Asa roui^h ground for calculation, we may 
take 33 per cent as» the proportion of flour m any given 
quantity of boiled potato 

** The piopoition therefore which the potato meal makes 
of the whole mixture iii this broad, above that in which one 
third raw potato has been used, is four times that is, the 
actual quantity of potato flour m this biead is as gieat, as 
it 24lbs of raw potato had been mixed with 12lbs ot 
wheaten flour, and compared with boiled potatoes, it is as 
great as if 18lbs of potato had been mixed with 12lbs of 
wheat flour** ' 


l>facticaUppU- From the foregoing stattments, it is not presumed that 
esuon much farther information is impaited, than may have been 

gathered fiom some former accounts of bread m iking from 
a mixture of such floui^, except as to the mode of i>rep mng 
the potato flour Neithc r is it at prc>»€ nt supposed^hat for 
common use, when corn is not dear, the potato will bUpei- 
?ede the use of neat wheaten flom for fimily bread But m 
very dear times, when it may be used in some places to 
great advantage, tlie most ecoiiomu al mode of doing it 
impoitant, and the process of steaming, kiln drying, grind- 
ing, and dressing, seems excellent If equal quantities of 
wheat and potato flour aie found td make very good bread, 
and the potato to have the effect of cone Jlonr in the miY-*^ 
ture , this may be set down as a sufficient regulation, and a 
valuable fact 

Pouto flour Sut what is of great consequence to be known and fully 
iishSblc"*^** nolJced is, that the flour of the potatoes so piepared^ if 
barrelled up, and kept in any cominon dry placed w^ll re- 
tain Its virtues longer either onji^nd or at sea, than the other 
sort^of flour made from gram in short, fiom frequent ap- 
pearances and well attested facts, the flour of this vegetable, 

prepared 
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pttpiud as 'iforcsaid, scLtns to posutbs the fingular quality 
of being aim bst In addition to tinsi qwalit), 

the power of preserving potatoes in biri<ls, aftei biuig 
kiln diied, tilbu when whole oi cut into puts, foi tlic use 
of the talile in long voyages,, is verv impoitant , and it is 
iouml, that, after being so preseived, they arc capdbli? of 
being ignn boiled soft, and scived up as a \tgetablt at ta- 
oh , If taming much ol then original fiavoui^ cousiatuice, 
'iinl othei qualities 

EDiroB 

Tor two vAlinbi<^ p»ppr on the ferula of potatoo-j, and its uses, 
1>> Mr SKiimsligc, jun , scl Journit, fol XXl, p 71 and 182 


\I 

On the Dissimilarihj h tween the Creatures of the pre^t 
and former Worlds arid on ike losstl Alci/oma i^rom 
Parkinson's Organic lU maim 

Some of the extiaordmaiy cucumstaiiccb x\hich have ai-^ Gn \i di:»siim- 
rcsttd oui itt^ntiou, whilst cvamining into 

lo sil cor lib, now dMiiniid a Itw geiieial lemarks YougUcuj'i’b 
cannot but have obs«r\cd how coaipletely 1 w is foiled, la 
inv attempt to ple3er^c a paialle) between the fossil ewaU^ 
which 1 haic particul iribetl, and tlicbcverd corals win tli 
me cnmneiatcd in the Si/s(ema Natur<e oi Luinaeus In^ 
dfed, so little could thif paialM be picservedy so little a-* 
gr< emcnp could be tiaced between the recent and the fossil 
eoi ils, that I find myself under the necaeswty of acknow« 
letlgiiig, til'll 1 am not eeitain of the existence of the lecent 
analogue of aiA} really mineialized coral , 

This dissimilarity between the cicatuies <if this and file Tins mexph 
creatures of the former world, is a circumftance vylnch 
pears to be so inexplicable, ]^\at I can only admit \U with- 
out attempting W account for it It however furmshesfiSrThe present 
I thmk, with a ilrong argument agauift thajt theory, which 
supposes the changes which this planet has undergone are effect of^regu* 
all nttnbut ible lo the constant, tegular, and gradual pro- of 
VoL XXIII --May,. 1809 D ceases 
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ce<tses of naturei Tirhich fcave been acting from an indefinite 
period of tune, aided by the occasional heavings of strata, 
effected by subterrautous heat* By this system — ^by the 
gradual inteu hange of situation between luidand water, 
we might iccount for the mountains of fossil coral which 
are found at considerable distances from tlie sea, were it 
not that so little agreement is obscriablc between the fossil 
and the rectiit coni Had tlie coral of the mountain and 
the coral of the sea been const iiitly the same, it would, in- 
deed, have furnished a powcrlul evidence ot the gradual 
change of relative place iii the stiata, which weit 0111*0 co- 
vered by the ocean, but which aie now thousands of feet 
above its surface tin gradual receding of the sea would 
have sufficed for the e\plaimtion 

But how, aecoi fling to *llus theorj, shall we explain the 
disagreement between the coXal of the mountain and the 
coral of the sea ? I see no explanation which can be thus 
ohtohied every thing being supposed to have proceeded in 
Its regular course, the immalsof tlie first cf^eation must then 
but of some hav^e exactly* resembled those of the pi^esent hour Some 
t ophe^^* vast change, of poweiful and even universal influence, must 
be bought for, to explain this woadf rful circumstance and 
such, doubtless, can onlj be found in the deffruction of a 
former world Thus, indeed, we bhuU be enabled to ac- 
count for the existence of various animals, tn a mineral 
^tate, whose an ilogues are unknown , hut it must be ad- 
mitted, that even this circumstance is not sufficient to ac- 
count for the existence of animals at the present period, of 
which no traces can be found la the rums of that former 
world* 

Fo alii of am* We now arnve at the examination of that class of bodies, 

remarked, in the former volume, that al- 
abics though they were decidedly animal substances of sianne 

yet, from the leseniblance which they bore to ter- 
restnill fruits, their animal origin had been doubted^ and 
they bad been considered as petrified oranges, fun- 
guses, nutmegs, 

There id no substance Which has attracted our attention, 
during the prosecution of these inquiries, which can yield 
so many subjects for investigation as these bodies For 
• whether 
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whethe" we consider thje peculiar forms with which thej aie 
endowed, the original modes of exiileuce, or tLi ex- * 
tiaordiiwy ehinges which they ha\e undeigone, a \uiiety 
of subjects of inquiry > of the most cuiious nature, will ue- 
tcssanJy arise 

That man^ teirestrial fruits and seed-vessels, containing have 
the ligneous matter, hive been found in a petiihed state, bctntiLLuved 
has been already shewn of ihes% of couise, it is not in- 
tended here to speaL But substances ha\e been repeatedly bwinblanw 
met with, the general appearances of which have so much 
accorded with those ot aocne te’-rcstrial fiuits, as to have 
led seveial learned and ingenious men to place them ansong 
these substances Thus Volkmann was deceived, and 6- 
gured and described one of these bodies as nUx moschata 
fnictu rotnndo^ Casp Biuhin* Scheuchzer, on the au- 
thority of Volkmann, adopted the same figure and desciip- 
tion Nor will this errour be considered as without excuse, 
when the great resemblance of many of these subs^lkt^^es to 
teiiestiial fiuits is shfwn Indeed, 1 much suspect that, 
after all the circumstances hav6 been examined, some per- 
sons will be found who will not be readily disposed to con- 
sidei subftances, bearing such appearances, as subjects of 
the animal kingdom 1 bo propriety however of doing this 
will perhaps appear, when other bodies will be shewn pas- 
sing, through almoil insensible gradations, from jthcse bo- 
dies, which 60 closely approximate, in their general ap^ 
pearances, to the subjects ot the vegetable kingdom, up to 
Otheis, whose characters are sufficiently marked, to leave 
no doubt whatever m the mind as to their amuial origin. 

No one I believe has been more industrious, or more Guettard very 
successful in their inquiries, respecting these bodies than 
M Guettarcl, as appears by his very ingenious Essay, into ihsm 
qvLtlqufs Carps JFossiks peu connUSf in tl^e Memoirs of the 
Academy of Sciences at Paris foi the year 17^7^ M 
tard observes, that at Verest, near Tours and Sai^uY^^^ 
at Montnchaid» fa Tourame, there are found, at some 
depth in the earth, numerous bodies, which from their 
very close resemblance^ m figure, to figs, pears, oxftngesj 

^ SiJesLs Subterraneae Tab XXU* Fig 6 

D S aqd * 
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, ami either fnuts, ato there conMftertd a'« fruife, whidi, 
mg faHen ficn^ their tretSlJf, haVc been buried m thee nth, 
' they have undergone the process of p(tn*hctjo» 

These bodies, it ajipoirs, not onlv cliffir \i inueli from 
edehotlnr? iii then forms, hut uKo in then ftructin^ and 
in MoJib (ludt'ird juclgrhent arc divisible lUto tab kinds , 
tliiose winch possess somewhat of a globular iolm, mnitliose 
A\lneh aie eoiin al or lunnl^fonrn d 

Iwokindaof Thefornui, he obsputs, inn bednidfd mio th^ bc«lv 
oi globnlir pait, and tlie p(di<k oi dongated pirt In Ihd 
cei)tie of the superioi pirt of tlie botl} is i (ireular opt rung 
which, in ^onu of the spenmens, is dosid h\ r\traneoii 
matter, dcintd Imm the in itii\ in which ^hej lit I’Iin 
openrAg, vthidi is Uigti in its uppei put thin it i-. di»w i 
ward[s, is eontimird ilmo'rt to pedide, and lu sornt spp^ 
t linens appears e\en to pencfc|<ite it This is liowen r \ciV 
diffieul ^ ibuvtained, since the opening is m gtnciil 
loiddi^vith th< extraneous matter From the cirenrtl- 
fiieucc of this opi lung lines in ly lie ti iced, which not only 
pass over the whole ot the splnriral part, ind inosctilatfng, 
ire contpiued to the elongated paiH nhert tbe^ loftn stil iS 
inoie oi ledbpliiu, but tluv aie ilso foilind t^fienetrate 
intotfic substiuce, both of the bod^ and pedicle 

These bodies ln\e, in g( neral, but one oi these openings, 
but sobiehave moic, and MonS Guettafd found out witfr 
three distinct opi rungs In this hpenili^jn the lirie6 -Ar 
stria ^ust mentioned wcu seen to collect aiound thGrcir<^ 
rumferenteot eithof the openings^ and ifttr inosculating, 
to pass into th^ pedicle, iii neaily the same mabiicr as iii 
the oth6r«* * 

Th« pedicle \ great difipropo-ljop, it appears, is frequeiAttv dbserv- 
vane» g tally between the size of the globular part df th^se bodies^ 
pedicle, sutnetimes the pedicle appearing ^er) 
^nd sometimes very small in proportion to the Bo% ^ 
thiadidenence ishowevei fiequently the consequences 
pediole having been broken o1i , a ctrCumftance wl&ch in- 
6fteu*tQ«cars, tint a peifect spc^cimep is" \ei^ rarely 
to be^ct wiHj nifuieious fragments of thope^idcs btiiti/ 
diaperscd about lu the places where these bodies uie found 

The 
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Tlie pedicles |ire in geneial a conical form, and not uri- 
frequeutlji flattened 

By f^indmg the globular part dan cU as the pedicle <^n Textu e of 
a stone, he diwovered that tUur te^ctuie appeared to be 
bimilar, and that by the frequent t a Aiifications ot th( fibres, 
of which their substance was* composed, a net worh ^as 
formed, not much unlrke the parcsch^ma ot vegetables 
We theieforc pereeive that a loosajtesemhlance, sufficient fo 
excuse the \ulQir opinion of tin ir <nigin, is observable be* 
tween these bodies and tin terrestrial liuils The««e bodies, 
like fiuits, appeal to hav< been ioimed chiefly of a pareii« 
ch^matous subst'ince their pedicle seeing to answer to the 
flalk^ whilst the opening on tlicir supenoi pirt agrees 
vitli what IS termed the e\e of fruits But a little atteu- lu dtffertnci* 
tion shews that, unlike to the parenchyma of fruits, which Jromthatof 
IS formed of vessels tcrniinailng in rainutt points, the sub- 
stain < of these bodies is ioroudof aspKies ol uet-woik, 
which, as ]M Guettaid obstives, if all the matter cijjf|^ned 
>vitlnu tlic meshes could h< temoved, would reseimde i 
bkani id thread, of which one put, uisweiirigto the pcdi* 
cle, IS pinched togethci, and the otlui, answeiirig to the 
bod\, IS ^i^r^ead out without being cut Again, the c}e, in 
fruity, IS iiot^^peiv 10(18, IS IS that pait which inswcrs to it 
»n these fossib, nor dots the pedicle it all agree with the 
btalk of ft Hits, eitlui in propoitionate sizt, oi lu figure 

Scheurh^er describing a fo^sd ol this kind rtfers it to the J ossil suiipo - 
qhj^onmfVt stupposum ImperaU ^ , but ot the identity of 
these substances Mods GucUard, with iiiuih propiiety, 
doubts > although he adow that the e\lcinaI/orin, and par- 
ticularly the opening in the uppei pnit, might leidily lead 
JU> this supposition This doubt aiose in the miud of 
3VI. Guettard, from compaiuig the ftructure of one of the 
dc\onium stupposuin of Imperitiis with tl e descnplion ol 
ita htruotnre as given b\ Jolm Bauhin and by Comitj|^ui- 
tlie result n( his comparison being, that bom the 
de^cripjtious weie in some respects erroneous Tauglit by 
caieful exammaiiuu, he states it to be couijiosed of tibie*^, 
more or lesj^ fine^ intorscctiug ea^h other, witRout oilier or 

• I itliocrap Ueh»t P 15 

regularity. 
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re^IaiSty, and anastW^^ng^ together by their tamifica- 
tions, 'ijy which they foim^ irregular meshes of tnrtotib fi- 
gures and quite empty Bv this contexture a spbngy mass 
IS formed, which is covered by 4 thin pellicle, Cdnstituted 
in the same maitper^ excepting that the texture is more 
close and c ompact, and extended into a tneuibrane*lilce snb*^ 
sfatice, winch may he detached aitd eaSily raised from the 
, and which, when ^^tcamined by a lens, appears tc^ 
be a tnafis of Qnc fibres forming very bmatl meshes, similar 
to the large ones of which the hod} is composed The foot 
stdllt, which spreads out and is a spemes of basement by 
which the lig IS attached to the body on which it grows, 
does not seem to differ from the general substance in its 


The spa fit a conformation Hence M Gtiettard concludes the ^-fig to 
sponge merely a sponge, differing from other sponges oidy itj 

form, and possessing like the pioperty of imbibing 

water md losing it by coinpie<si6n 

twepnTliteand Onwln paring the structuie of the sea-figs with that of 

the fossil these fo<%sils, M Guettaid points out differences which are 
undoubtedly veiy essential in the pedicles of thefossila, 
te observes that circular points mUy be seen, whidi will be 
found to be continued into the spherical pai^ dR these bo-* 
dies, so that by different transverse section#' thev tUhy be 
traced, passing on like so many veffels, from the pedicle 
into tile substance, and even on to the surface of the foSSlf * 


whereas, in the sea-fig, the fibres have no sufch regutahty 
pf disposition, nor are the} thus continued like tubes ffoUi 
the pedicle into the subfiance of the fig ' * * 

rurgit«<, or 5M Gueflard next describes thw other kittd of fb^sil, 
rn6«l mu!l> which belongs Ho the class of fungites, and which, like 
room the iicoid fossils just treated of, are open at fhelr superior 

aud widjpr part, apd in general possess spmewh^t^ bf a coni- 
cal fona ^ ond from varying in length, width, and Sixe, 
frejapptly bear a resemblance to cup<«, glasses, funnels, cddl^efi, 
^ ^hilst'others are longel, cylindrical, and eveU 
Till? variety of figure is fu quetitly dependuUt on the Cir- 
cutu^tadets ^ the fractures which the} have auffeinM , these 
fS^dlNilf, like.jphe formei, beiq^ rtfrely foutid itt la pcrfeflt 
M* Guctiard appcars'to have been entirely foiled m 
tile attempt to discovcl miy recent zobph} te, winch might 
iio^federed as beaimg any dlialqgy with these fossils 

Hg 
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He £rst was dispo'^ed to consider them as being to 

the spongta elegant of the sptmpa dura oif 

Sloaoe^ but this opinion {le iound^easpu to relinquish, «nd 
WHS then mduced to belieie tlpit thejr bore a nearer resem« 
blance, id tbeir general characters, to soij^e s(>ecies of ma- 
drefiores than to any of*the epoogos^ several of these 
fosisilsbe discovered on outer layer, sriueb appeared to dilfer 
from the general substance ot thp fossil , and bis optUKlfo, 
he thought, derived support from this circuo^anoe, for, 
on exauiiuing the interior lamina of these fossils, he Con* 
ceived that it niuth itsembled the hard smooth part which 
forms the conesponding parts in madrepoies, &c Madre* 
pores and corals, he observes, aie covered by a substance 
which has been distinguished as their cortical part, and iqi* 
mediately beneath this, there is a smooth substance of very 
tlphie and compact texture, which there are no strise nor 
traces of aiij fibies With this latter substance, he thinks, 
the external layer of these fossils exactly agrees hf is 
cotifti mod in the supposition that it originally belonged to 
;lihem, and was opt derived fiom the matrix in which they 
l&y» by observingythat, in one specimen, several httle flat 
sliellsuf were adhenng to this suriace. 

Nothing, ^ thinks, m the fossil kingdom approaches so Single stirred 
to these fossiN, as the single-s tarred corals of the the 

Baltic, descubed by Fougt Tlie only difference, M» 

Guettard remaiks, is that the corals described by Fougt 
have ftriae which extend from the centre of the coral to the 
edge, in such a manner as to form a star This difference 
IB howeveu suiBcient to remove alt idea of sifnilarity between 
the two bodies 4 since, as we have alread^^^ seen, the star 
Oonstifutee genus Maefrepora, to which those corals b&* 
long, whilst in the fossil bodies now under considemtion, 
there ^ist none of the cliaraotcrs which mark auy of the 
species of zoophytes, which we have bitlierto exanupojdk 

ntwy oi^, these fossil bodies, it will be seen, dm|r so Many fbssiK 
mudh from any known recent zoophyte, that were it not apparently of 
that vaft numbers of these muft be oonccajad fimn us,^^ (n 
the nnineiroas recesses of the o^ean, they i|ould cpn- 
eluded to possess not the kaft resemblance wifh any ammi^ 
substance now exifiaug indeed, so considerabio is diat 

differancf^ * 
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ili|rer<?nce, that 90ni€ substances wiU be placed \0Ug 

whKbf pot only cannot rctei'rcd to any pafticnU^ k wivp 
apecHs, but which wPpld almost anthoni^e thtf ioimatiou of 
new genera foi their reccptioif , 

We shall piocttdf howcv<;^^ as nearly as accord- 

ing to the ^eneiaily^Ccepttd S5htenaatic cta^i^lhcation , and 
^shalldeiue what aid >can be obtainirrd, fiom the examina- 
tions which have been mode ol In mg substances apparently 
of a snuilar riituie ]t is intended, theiefpR, to cndca- 
lour to comprist, under the genus alcymtnm or sponqta, 
the substances so acxuiately inquired into by M Gucttaid, 
as well as sevei il others which have not been spoken of by 
him, but are evidently of the same kind . 

With lespect to thocl issifacation ot these a dif- 

ficulty alinoil insuperable presents itself, since the cha- 
lacterispc rnaiks by which substances belonging to 
these two geneva me distingufencd, ni a recent state, are 
fi equ^H^r not to be discoveied after they have sustamed 
the -cnaiige ol pctulactioii Previously, however, to pio- 
ceeding fuilhcr in an luqiuiy on this subject, it will be 
prqper to con«idei the iiatuie ojLboth ^aloyomuni and of 
sponge, iquid to aaceitaui what are the distiUj^it^l^^Hiactera 
of eaclu 4? 

The a 1 c}Oriium is an animal which assumes a -vegetable 
form, and which is either of a flesh}, gelatinous, spongy^ 
or leathci} substance, liaving an outward skin full of cells, 
with openings possessed by oviparous tentaculated hjdra^ 
the whole substance being hxed to some ©thei body by a 
seeming trunk or root# ^ 

Count Mai^^Sb, who carefully examioed not only the 
plnsicdl, but tne chemical propeities of these bodies, ob<^ 
serves that they are aU suiiounded by a porous leather-bke 
bark, and that the lotorior substance is, m some, a jell}- 
likejnULtler^ and in others, a muss ot light ash 
acrc|&r spines, which prick the hands on being l^udJfdi 
in the aame tnjpapeT as do dje spines ot the pli^t oaUed (he 
Jndidii hg# ^ , 

Iritis Essay on the Natural History the Adri<» 
atic j^ea, hal^niadc, in some rc^^pecis, a moie itiiuute exa- 
mutation of (be sduyture ot two difler^it species of alc\- 

01114 
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onn thin evf’n that of Count ManiUiy and was Me to^a* 
ctrtvim by the aid of a magnd^ag gUisi», the peo^liKr 
ionns aasuined l>y the spinel of vvri^h^he^e animals are an 
a ^rtdi mt'iisiire cpmpobed Oi these shall soon have 
ocCd^jiun to Bf^cak more particularly 
The forms m ^nhich the»e animals exist are very nutne-* r^ist m vaw, 
this dept.i>ding not merely on the number ot species^ oub forms 
1 ut on the different irregular tornis which tlie same specidh 
undei <liihsent ciicumstanceS may assume Thus AJai« 
eiiJi obseives the same ilc^omum, which sometimes giowa 
ilcity and thus covcri large puces of rocks^ is at other tunes 
iuund in u rounded ioiin 

Fioin the differ nt colours as well as fonns which some TJimcd from 
of the species of these bubstances possess, they hive 
1 dined names expressive of their resemblance to cArtam iru ts 
iiuita# Ihus the a^cyonitmj^cufuim 9 bung of a globose 
ioini, of a fibrous internal mUctuu, ol a tubercular &ui'« 
lace, and of a }ellow coloui, has been termed 
orange the a being of a sub-globose forut« of a 

)mlpy substance^ and of a green colour, has been teimed 
the green sea-orange or s^^apph ilic a cydonivmf which 
IS of a ioim, and of a yellow colour, has been 

distingnidaed as the sca-c^uinct and the a Jicus^ front a 
seiy cloibe re&emblance to the ^g lu its form, has been called 
the bta-fig« 

The sponge is ahxcd, flcMVe animal, very torpid, va- chararters of 
1 } mg in Its hgurc, and composed either of rccticulated 
fibres, or masses of small spiculse in tei woven together*^ 
which are clothed with a living gelatinous flesh, lull of small 
mouths or holes on its suiface, b^ which sucks in and 
throws out the water* ^ 

Thcvitahlyof sponges had been suspected by the an« Their animal 
cients, even m the time of Aristotle, they having by^ni, 

cetvied paiticular motion lu their substance, as ancients, 

ahri|dwg» when they tore them off the rocks* 
inott of tfieir possessing a degree of animal life, was also cn^ 
teitainecl m the time of Pliny* Count Maisilh ♦ confiraed snd^confirmed 
th}s opinion by observing, on then being takdh out ef tlieder„r™^ 

* HisCoire rh>Bi<lue de la p ^ 
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eek, ft !i^sti!)/Irc fbd in iDftrtain Ifittle roundi 

' ^hidi'la^t^iintiilh^ water tbejf^ had contained was 

Worms m qtiftft dissipated Peysenell enpposed sponges to 

teve been formed bf ceiliaia wormt» wbicb infa^ited the 
fiibynnthean wti^drngs^of the apooge, and lMiieved» that 
whatever life wfts found nr these substances, existed in these 
and hot in the stfhlrtance dT the sponge, which he 
was convinced, was an inanimate body This point was, 
however, determined by Mr, Ellis, who, m a letter to 
Dr Solander •, relates die obsen atrons which ha bad made , 
by which he^scertamed, >that tliese worms* which ho^fonnd 
a^venutiouh la the sponge lA great ntimbers, were a very mall kind of 
neretSi oi sea scolopendra , and that they *wefe not thefo- 
bricators of the sponge, but had pioreed their way into its 
soft substance, and made it only thehr place 6f retreat and 
security Dpon examiningj^ |n sea water, a variety of the 
etuinb of bread sponge, tbe'^ps of whidi were full pf t«- 
bniidlifckvities or papilla, he could plainly observe these 
bttle tubes to receive and puss the water to and fro , so^that 
hi rnferred, that the sponge is an anitnhl sut genem^ whose 
mouthy arc so many holes atn^ds of bmuehed tubes, 
oi^OAing on its surface, with these* it ie- 

iOtvcs its nourish Dicnt, and discharges, likf^mpolypes, its 
excrements. 

^IcMurccyf ? Mr EUis nlso discovered, that the texture is very dift 
2>oiiges chikr- in different species of spong;e acme being composed 

wholly oi interwoven reticulated hbres, wbilftotberswe coiti-f 
posed of little masse s of ftraight fibres bf diibrent sizes* 
horn the moil minute spicnl&e tu ftrongi elaotic shining 
spines, like 4niall needles of one third of ftn* iticb long} 
beside these, he observes, there is an mterhwfete ^sOrt, 
liet^en the reticulated and the finer ^iscaeUialiied kinds. 


Dutinriion be- 
tween dlcionn ^ 
4U<1 vonges 


which seem to partake of both sorts. ^ ' 

^'^the substances considered as alhyoma by Donali, as 
w^ as m some of those which bftve^ been described^ by 
Count Marsilli, similar Jarge bundles ehkstic fibres like 
l^eedles wer^ difcovered. Tbpie bad been reAkftned ftkyonm 
by rtoft aurora, but'in Mr EtbsVopimOn thejf 0lbtild not 
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fp red£0t)ied% Since n^H^v 4 [> 9 MK < ¥(er ^mlii 
any polyjve fi^kew e^en^ng^ tjiwr * 

sidenflg tdbere^k^c^ p| th^ ^as ^i^^tH^guishiag n^vir 
racier^ tbe^genns «lcyicmiii^^^a&aia$!k aa^tjb^ pares 
out tl>e <pQ|]i^N^ m ib^e^lostie fibtj9Uis.bad4^ is %\ia cbarac^ 
ter oaf * ’ . 

It ^ evi^xtt that >these needte-hk^ npiculm cannot 
rDQb)#red asbelongmg to the genus spengia only, since 
ainiong. the alcronia spine are admitted to be formed ot a 
sp6ngy substante, into the corirpositton of ^hich these spi- 
cuieeviody of course be eiepected to enter on the presence 
Of absence thei'efore of polypes in the cells of the substance 
mast alone depend the n«3ces$ary dn>itmctiou 

Bi¥t whjen the difficulty oi distipguishing between the Most difficuli; 
ah^opia and ihesponges, even |ti e lecent state^ is cdnsi- fossd 
deredy the oryotologist will a|sily liAid an excuse tor hiS in-> 
ability y to lauke asmukr diilinctiou between these sub* 

6tancc3| after they have undergone the lapidifying 
whea their pores bare become hlledj and their colour and 
thair^ubftaucey andy in kety then whole nature has been 
changed {ndeedy theasgitlBed geoeiic diffeieace betvneen 
the akyomyprinfr sponges is such as muft be entirely^^oft m 
moilel tbesonAdsatances which hare undergone the change 
pf petrifaction Whethei the pores, which are discovetable 
^ah fossil, weie the dwelling of the polypous h}dr 8 eortiot, 
can nb longer be ascertained , since their radiation, wbiclf 
IS supposed Op chfU'lictenzo the openings in which these mi-* 
pute ammaU^e^toty and which is frequently so faint in thp 
recent aleyonlum as hardly to be detected, Very likely^ id 
therfossil aubstdoce, to be still more diffica]pFto be made 
put<r^ fipdeedy frbm this indistinctness , of the radiation, 
m^iob difficulty appears to have dnion ih making the neces* 
sary drstinction Vtween even the reoebt sponges and 
cyouittv graduation from the perfectly radiated op^ipg 
pf aleyOnimpy to the 'plain opemtxg of the apo^e^i 
Idhhgeo gradual dud iidperdOptibley as to redder i€ a di& 
fieolt task, ^here the sOb^neCs are in a^reoent states 
lodvaw ^ JfBO^ wb 0 te aleyomUm leases ahd spi^ge b^insit 

* The Nattanl Huteify of Zoophytetf See, p li3 

But 
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But here 18 not the yrhole of the difficulty geverdl the 
fossils, which will be presently described, possess some oi 
the -diaracters of acidia apd actinia, ^Mth those of the 
sponge 01 alLyoiiium, thereby mid enpg their distinct and 
correct clossihcation dl|tioil hopeless Hciicc^ although I 
ffhall in general speak oi these bodies as alcyonia , 1 gm 
awaic^ thitwhen their histones have been elucidated liy 
the inspection of more illullrativc specimens, sevcial ofthem 
luay claim other designations 

The consideration of another cirqumAance leads to the 
necessity of giving up ever} idea of dtstinguibhiug tlie ak}-' 
oiiia tioiii the sponges, whilst in a mincrnlired state, Amoug 
the foasil zoophytes winch claim a situation under oue oc 
otbei uf these geneia, by far lije gieatei nmiihei aie sucli 
as 91 e so totally ditferent fiom my known species of either 
alcyoniuiD 01 sponge, as to^^^dei it almost impossible to 
determine nadir which g^tis they ought to be pi iced 
circuuist inces, you must perceive that the at- 
tempt to sepa"*'itc tlicse fossils, by specilic drstinctions, at 
present, would be hopclcs*? it can only be effected when, 
by additional observ itions, th^ij^ature and forms are moie 
perfedly known 

When it IS recollected what lery considolWiMe variations 
m form, are found to take place in the retent individuals, of 
the sever d species into wh»ch these Huliilances ire divided ^ 
and when it is considrred, tint whilst passing into a mine- 
ralized state, then figure and appearance niav be also uiueh 
changed, it m ly be suspected that hardly any opportunity 
of fur comparison could be found^ between the recent aud 
fosul dlcvon^ 

This honevei 1 very far from being the case, anef indeed 
wh<n we r^Htct on the tiansmutation which has taken 
place, that i soft, gtlatinmis, 01 spongy substance, ^has 
becjJune a hard and pondeimis stone^ we cannot but pe 
aliStttd With ahighdegiec of astonishment, espOcia% ou 
per c» mng„ that this great and ext laordi nary chab^ of 
fiubst mce has been accompanied by «ro bUle change of ioiin* 
In consequence of this I tiust I shall be able fo placed be^orp 
vou many bodus, tven in a silRifitd state, whieh uillini- 
ixiediatily appear to have been ainoials of this desrnptioii, 

belonging 
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bMoaginq a foimer Uortd. S(J grea^ inUeed mW be^1tl»e 
Ninety of theste bod^^s, inti sd pSWeiltfj' nre‘,ci*ved 
}M\\ they appear, as £o render it necessary foi ihe to ssSj 
few words, respecting the state of prcserv ition whic6 
they are found* . 

This 18 rendered necessary, since the comparatively fie- to *ir 

qiient appearance of these bodies, in a fossil state, appear* 
to contradict a position laid down in the foimer volume, 

\^lulbt speaking of fruits, that substances possessing U pjJ^lpy 
consistence ivere not hkely to be found in a fossil state , 
since their decomposition uould most probablt' take place 
with too mufb rapidity, to allow of that change being ef- 
fected,' on which their mineralizatton would depend But 
a peculiarity of structure exists in these animals, ithicb 
exempts them from the inducucc of this Taw It appears, 
as we have seen fiom the obsd^^ions of Mirsilli and Do- 
nat], tliat these animals have blended, with their 
and carfteous substance, iniiuraerablc minute ^picuTneT^micTi 
may be considered ia the bones ot the animal These ma- 
nifest tliemselves by tne juckling sc nsation occasion/ 
or/ being handled# v^hicfi^lis^^ obtained for some ot ihese 
animals the {dfioc of the sea nettle Tliat^thcse spftulte, 
formed of a Tilftcf 111 J dura jIc miittcr, ma), in some, and 
csp^cialTy that the' spongy fibres and coiiareous covering 
ma^, 111 others, keep up the form rf the animal, for a suf- 
ficient tune to admit of the petiilactive process being ac- 
coiuplisbed, ieenis to be not immobable, and indecd'ap- 
pears to affbrd a satisfactory mode of oxplaining this cunous 
facn ' 

‘^That the bodies now about to be more pai%fciilarty de- T!i4?y must 
scribed ^te the ramains'of animals of a fornCiei world, seems longed 

^ * nil - *rmer 

to require no stronger p^oof, than the circumstance of these world 

lujiial^tants of the sea being found m th^ir changed stqtd, 

iQ much elevated above the level of the Bea, 

at <j(>nsiderable distance fiom the situations which u uow 

possesses Whilst tre^iting of the fossil cor ils,"itoany were 

pointed ^ut, whose recent ana'logue*< were po«!itiVifly not as^ 

} et knpwoj and which were therefore conjectured to be the 

rein iins of certain species whuh might be now extinct Any^ 

opinion of this kind with respect to thebe ammaU appears 

to • 
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lo be bavdly sin^e fi^m the mnuineriible re^ 

^p<.beg in which the} ItiA, and still more from the com {^ama- 
tively smalt degree of eagerness with Which they haiebeen 
adtrght, we are totally unable to form ari^ cdnjectiire, a« to 
tliG nunsbir of those whitrh may have hithcrlb entm ly e^- 
ca|rcd observation Analogy indeed may lead tts to con- 
clude, that by tar the greatei pait of these f«ft>»il bodies are 
actunllv the lemains ot extinct species, but where evidence 
of a stronger kind cannot be also obtmned, th^ tact mwst be 
consideied as undetommed 

Fo -.il -^Icjorua Having macte these lew prefatory retnaiks, 1 dhall now 
dc Lribi.a proceed to a more particular examination of such tossds of 
this description, in my possession, as iie most illlistrUtive of 
• the history of these extraordinirv animals 
Ramified Tliose Which arc of a lamihcd form seem to be most 

rarely found in a mineiahz!^ state The specimen however 
which IS tignred, Plate VJI, fig 13*, and which was found 
in ^Irttshire, IS undoubtedly the fossil remains ot one of 
these species , although it is impossible to say to what par- 
ticulai ramified species it belongs, or wfaethei indeed ut is 
at all referable to any known :^||fift:ies« 

3ilex& chalk # A I# examination of the substance of i||is iGs^il, ripW a 
mixture of silex and caibcj^nate of lime, afilblis ns internal 
evidence of its origin , since its texture is such, as 1 have 
iouud almost constantly to characterise the fossil remamaof 
any individual oi this genus, which had been composed of 
a sportge-like substance This sub^^tanrahaB evidently, like 
sponge, been of a reticular texture, but the disposition of 
the meshes, if so they may be celled, is in the -spongy al* 
cyonmai minM more uniform and determinate than in mdi- 
imry sponge, and though not to be describedr ip woiidsv thd 
textuie IS so peculiar and characteristic, as'direclljr-’to be 
khown b\ those, who have been m tbe habit of ejeamwung 
and similar tubstance*^, by the md of magWitytiig 
glasses. 

Pigitatcd Tlie fossit represented Plate Vlf, fig 6, dtid wbicb is aSsd 

from Berkshire, appeals to bear a tolerkbly dose re^em^ 

9 , 

^ The references here and elsewhere are to the figures of the original 
work 
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IbUnce to ^^Icyanium diqztatum ot Liaoasua» or the 
haidty or dead man's toes of Ellis., Its texture evidently a|i- * 
pears to be of that kind» beiag finely rciiticulated, which 
would correspond with the carneoui; spongv substance^ of 
which the recent zoophyte is forjoied. Its sur&ce also* 
thickly beset with minute openings* beanng somewhat oi a 
stellated appearance to the naked eye* serves to confirm the 
resemblance. This fossil is now a carbonate of hmeuiode- Chalk 
rately hard, but i^iable 

In the elegant work of Mr Knorr, Mr* Walsh desciibes Pnapo'tiU. 
several fossil elongated ulc}oma, by the silly term which 
the ancients had adopted, of pnapolithi One of these fiom 
Touiame is figured, Plate VII, fig* 1 It had at its su- 
perior# termination that opening, observable m many of • 
these animals, which sened for the reception of theses-* 
water, from which, it is probable, they dciived then sup* 
port. ' 

On rubbing down this substance on a sand stone^|Pt^ this Aretiforfnter> 
termination, foi the purpose of examining its structure. Its 
hardness and the partial polish it obtained, proved, that it 
had suffered an impregnalKm with silica and an examina- 
tion of this ^fHirface with a lens plainly showed, tb^t the 
flinty part MfST regulaily distributed in continuous meao- 
^enng lines, beanng the peculiar and characteristic form 
oi the spongy part of alcyonia, whilst the intervening spaces 
appeared to be filled by a softer substance, a carbonate of 
^ime The substance was Iherefoie partly immersed m di- and the mter- 
lute munatic acid, by which the caicaieous part was speedily 
removed, with effervesc^ce, and the siliceous part left, pos* 
sessmg the fine retiform texture of the spoi^ alc}K>iuuin, 
surrounding the central opening already mentioned, as may 
be seen m the upper part of the figure. 

The fossil represented Plate Vll, fig. g, approaches the 
nearest, in its general form and appearance, to the 
cydomam Linnaei, the alcyoniutn prmum of Discoricks,* or 
mtber to the representation of this animal as given by Do- 
nati It must however be, 1 believe, considered, as 
mg from any known animal of this genus 

This foskil is of a roundish foim, rendered unequal by 
shallow depiessioQS about the width of a finger, which pass 

from 
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florii the superior to the mfcnoi pairf ol the wri ar(^ 

sepamted from each other by tubncnlatcd ntlg< s At Tlic 
upper ptirt has been a circular opeiiinp: tnrm’* than half in 
inch in diameter, and, at the lower part, is a spot 

IS though the pnlicle had been lieie ‘^cparatid a circum- 
stance indud which reiidcis its ifhnit^ to the ahvonnim 
described by f )Otiati rather mote doubttnl The substance 
ot this fossil appeals to b( a limestone, which, probably 
iiom some tinge ot non, has obtained a reddish blown to- 
lom It lb not ora ttry close texture, app ircntly flora tin 
hUpcncUbd c lb 11 eoiirt matter not having ncuiatdy hlUd 
dl the intmtfois bt tween the Itbrcs Tlcnce miimrous 
small op enmi*s itc, even in its pi Csent state, observable on 
its snrfhec, whn li on inspir tion iic seen to b( s&eli as 
would r< sutt fiom i loose or spongy texture 

M hilst ttratini' of the ali^J^Obinnl, of the speius to winch 
tins seems to appiouh Donati piitiCnlarly describes and 
dehlii^rt^ the ciinousl\ fonned spicitla , which coristilutt i 
ptft of it^^nhstmce The bod\, as w»cll as tlie cortic d 
put, he rem irbs, it. formed of two substances tlu one of 
which lb ffi^h'i; md the other oSSttms The latter, he idd^, 
H form^Sl ifilo ‘'puns, winch, ncai the cortical part, aie in 
git if humbei, ami elobdj irtti rminglcd , b^^about 1h< 
length of two Imo*-, ind even longei The} aie either of a 
Imifoiin figure, or ire find} pointed at on6 end, ind tlieu 
gradn ilU cnl irgr toward*^ the middle then, dnniinshing 
as tlle^ lengthen, flu }'■ dnideinto three shifrp coineid points, * 
aromul which are fixed numeioiis minute globul ir bodies, 
which lire chic^^ found in the fortnml put 

A veiy inmntioh, wall a lens, of the suifac*f of 

numerous fossil alcjonn, did not bowexer diseovei my ip- 
pcarince of similir spines, aid almost induced me to^a 
lead} concunence with PI me us, whordites, that he has 
dissetUd \ 1110118 bodies of tins bind, and has seen tfie os- 
seous fibies dispo'^ed in a i idi itecbtonn , but is to the won- 
derful bailv, the stfuetuio of wfiieh is so floiidly dosciifced 
bx Domiti, be saxs, 1 lia>c not seen it, and obsmCs that 
the s une tiling has happ< Ilf d to linn, with lespcct to the 
greiUi pait of th* lu Doiiati’s booh, which, liesa}S, 

aie eiiibdlishaici ts ot the desigiiei, drawn b} the lult md 
• ^ eoiiipa‘^‘5. 
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compass:, rath( i* than in agreement the truth and bim- 
plicit} of nature* 

Bdiig in posbession of another specimen of this 
form< (1 of a much harder and closer stone, and which from 
itb a])pearance T supposed to be iiuested uith its cprtical 
part, I rebolved to sacrifice it to a mote rigoious search for 
the spines described by Donati, concluding that, since all 
agreed as to their difienng in their bony hardness Irpm the 
otl er parts of this inimal, 1 should at least di:i>co\er some 
traces of them, although 1 might not be able to make oat 
their form 

This fossil was therefore subjccUd to the onl} modes of b> cut 
dissection whicli I could cmplo} with subbtuiccs possessing 
a stony haidncss A polished section of li was obi lined on 
different parts of it, and at different depths, b} winch the • 

peculiar spongeous structure, alre'idy noticed as belon< 4 mg 
to these bodies, w is perceived | but uo appearance of spines 
could be detected^ 

1 he specimen was then immersed m dilute muriatic acid* 
and examined at different peiiods, to ascertun whether '' 

new surfaces thus obtained displayed any paiticulnr appear- 
ance After rather more than a quarter of an inch of its 
substance was thus removed, I was pleased to hiid, w^jth a 
lens of moderate power, several cruciform spines, formed, which e\h»bii- 
as it wcie, by two fusiform bodies, not an eighth of an inch 
in length, ciossing each other at right; angles, and teruiw 
nating at each end in a very sharp point 

When these bodies were fiist discovered! tin* specimen Theie an hy- 
was still wet with the water, with which the acid had been 
removed In this state they possessed a consideuble degree 
of transparency, which they rapidly lost, as the water eva- 
porated so that when dry, they were completely opaque# 
and of a chalky whiteness From their possessing this hy- 
drophaiieus quality, and from their having withstood the 
action of the muriatic acid, there appears to be the greatest 
reason for supposing, that these bodies, which were origi- 
nally the spines of the animal, are now formed of an by* imbeddoJ m 

eh^lk 

* De Conchn minus notis App II, page 11$ 

VoL XXIIC—May, 1809 £ diophaDout 
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c!rophanous clialcedonv, and imberMcd in *1 matrix of tar- 
bonate of lime, which has pervaded or has supplud the 
place of the soft Spongeoas p irt. This and the preceding 
tosrtl adc 3 ''onia are from Switzerland 

Alcy^iimm re* AlctfOnium Jicus Liiin accurately depicted in the Metals 
sf "ng "** ^*'* lotheca of Mercatus* as Ahyonium yutntum anttqUorumy 
amd psfrticnlarly described by Marsilli as llgue de siiistamc 
d'epotiqe ^ d^alaotify resembits much, in form, the brown 
sihaoiis fossil^ Plah IX, hg 4 llit recent alrjonmmr 
according te the Count, is of the form of a fig, bung at- 
tached to tht. rocks by branches proceeding from smallci 
end. Its Tipper part being i little flattemd, with a hole m 
the middle Its colour, he says, resembles that of tobacco, 
and Its parenchj piatoii*> substance, he thinks, emnot be 
cortipicrcd to any thitig bettf'r than to nutgalls, when well 
dried In all these respects, a verv exact agreenient seems 
to exist beftrecn the recent and fo sil substances Still, how- 
but diHcrcnt f ver, the fibres running mcr its surface, and penetrating its 
subiHflince, with the grooves which appear to have been 
formed by other fibres, which arc now removed, distinguish 
It, not only from this, but, I believe, from all known alc}- 
Wholiy sikx oiiia* 1 his fossil from Wiltsfam, and appears to^ be formed 

entirely of Hint 

Ibc fossil, Plate IX, fig 3, from Mount Bandinbtrg, 
near Schafhousen, in Switzerland, possesses cvulr nt marks 
RctiuUir tex of Its alc^oiuc origin *lhis tossil, like those of the ramose 
hill'd With kind, figured in Plate Vll, has that retiiular texture, which 

cliallw appears to be peculiar to the spongy alcyonia In this spe- 

cimen also, as well as in those, the reticular fibres are im- 
picgnated with silica, and have th^ir interstices filled with 
nlcareons matter In this, as in the fossil I ist described, 
the remains of the pedicle, the organ, by which its attach- 
ment to Its appropriate R|iot was acconiphsliecl, are observa- 
ble , as well as the superior opening, winch pusses into tlie 
substance of the fowl 

Ar other simi- The fossil represenh d Plate IX, fig 5, and which isfrotn 
the neighbourhood of Sainnur, being a very perf^dt ftssd 


t Histolre Physique 4c la Mcr, p 87 


\rm 6 C 6 p 10^ 
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of tile Kmd described by Mons GuUUid^ Agrees, m its 
gciural characteis, as well os la its textuie^ with tliat out 
which has been juft described In this siiccitaen, at its 
supeiior suiface, theie are, as Mon$ (jruettard observes 
Is soaietiine& the case, four openings , and the pedicles, cib 
well us its lateral processes, which appear like roots, seema 
to have been formed with a gre itdcgrte of luxuriance, 

A vei\ perfect fossil of this kmd, and similar m its sub- Avery pcrfict 
1 11 1111 
stance find texture to the alcyotim, which have been just ^amc u stun 

described, but of a dark red colour, where it is not in- 
vested with Its cortical part, which is of a grc} colour, 
pervaded by a slight tinge of red, is represented Plate IX 4 
tig 1 he pedicle, and the opening at the superior part, 
are here very perfect Slight traces of lines, passing from Fibres for * 
tlie pedicle to the opening, aie discoverable on this 
men, and, doubtlessly point out the armiigemetit of fibres* 
by which the animal was enabled to draw m and eject thi 
water which supplied it with food This fossil, 1 have 
vou to believe, is English 


VIII 

4n Account of Imprwements in the Culture of Vegetahks^ 
by John Christian Ccrwen, Efi , M P. of Work* 
tngton Hally Cumberland*^ 

SIR, 

IL AM fearful jou should suppose, that I am become indo- 
lent, and that the favours so liberally bestowed on me by 
the Society had ceased to operate as a ihmulus to the far- 
ther exertions of my humble endeavours to assist those ob- 
ject% which by the fostering hand of the Society, have been 
so essentially promoted You will excuse me for wishing Objects of 
to assure you that I am not idk, and to inform vou that the pottage® 

agnculture 

♦ Trans of the Socict) of Arts, vol, XXVI, p 79 The gold medal 
of the Soaety was voted to Mr Curwen for these communication^ 

E 2 objects ^ 
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objects which at present employ me are, I conceive, of great 
importance to agiicultuie 

The fiist IS b\ experiments to ascertain the best and most 
productive moih of T.ppl3ing manurp The second ib to de-» 
termine, whether tin dist in< cs betwf en the stitches in drill 
husbandry may not be greilly cnlaigcd^ without auj diini« 
nution oi ciop 

Best mo k of I iiiu^trongl^ ini lined to bfhtve, that, where the g^-ound 
Uiddrj, manure can seiiccly he deposited too deep, by 
so doing the evuporition ib rctudid, and const qiieutlv the 


of 

tht siuchcs m 
drift hu^.bdll- 
dr> 


Ftedirg cattle 
and horsLS 
With potatoes 


manure eontinuib ioi a greater length of time to fuiinCh 
nourifliment to the eiop 

1 he mercabc of tht disiinrts between the stitches per 
nuts tilt power of contiiming the operations of turning up 
the soil to L more extended [)euod, which not onlj im.^ 
provcb the tilth, but furnishes a gieater degiee of nioistun 
bytvhahtion, than can be yielded fioin giound in that 
state of hardness it boon aeiiuireb when undisturbed in sum- 
inei 'Ihib evaporation is piodigious, though not pei- 
ceptiblc to thetje it is, howevci, full\ demonstrated by 
a ver^ ingenioub experiment of the Bishop of Llandaff, 
and 1 uni anxiously expecting to foim such conclusions from 
tiialb 1 am engaged in lespeetnig its cfti cts on vegetation, 
Ub ni ly deserve the consideration of tlie Soc ictj 

My former objects of feeding c’at tie with potiloes, sup- 
pljiiig milk to the pool &c , are pursued with increased 
hlictesb 1 ho use of potatoes i tood for horses and cattle 
incrcubes dail^ 


I am, dear sir, 

Vour faithful and obcditnt seivant, 

J C CURWEN. 


De 4 R 

n -cht to IT IS with great sat ibfat lion, that I have the honour of 
again suhnnltmg the result of my farming operations to 
the considi ration of the SoeieU of Aits Deeply im- 
prcbspd with a seiibc of the many fi\ours conferred upon me 
b) ilitm, I haic found 013 self impelled, both b\ gratitude 


tht Soc* of 

An 


and 


See Join nJ, Vol X\I, p ICO 
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and inclin ition, to proceed with redoubled exertion, as the 
bestrctiiui in inj power • 

1 he liberal patroiiatj^c and encouragement bestowed on Agriculture, 
agncultuie b} the Society hdb powerfully contributed to 
awaken the country to a just estimation ot its importance, 
as the basis of individual happiness and nitional piosperit> , 
and at this moment the empire o\^es its preservation and ne- 
euuty to it 

i submit with great deference the lesult of my recent 

II 1 til 

operations 1 am disposed to natter m}sel{, that they ma> andwoikm^ 
lead to important consequences and disco\enes, highly be- 
neficial to agncultuie The e\peiimeuts I have made tend 
to establish the double abintige of well eUaiiiiig and 
woiking the gro ind b irst, is it htes the 1 md from Weeds , 
and secondly, as it conduces to the ^lowth of the crop It 
affords like vise a very strong dtinonstrati6n in favour of 
using miuure in its fieslie t state, b} which not onl^ Mmurp 
greit usual «\ptiise of nuking dongliills will be saved, but 
the muiuie midc to evtend to tin miprovemcnt of a third 
moie land 

Most of the farm 1 occupy w is lu th it state of foulness as Foul ground 
to requne^ according to gene il practice and opinion, 
suet ession of fallows to cU iti it Ueiiig unwilling to adopt 
a system, which is attended with such loss, Idctei mined to 
attempt to clean a part of it by gicen crops, and lor such 
purpo'je to illow a miicli greiter distance between the 
stitches, than had ever been lu practice My hrft expe^ 
rimcut on this plan was made on a crop^of cabbages, they 
were planted in a quincunx form, allowing four feet and a 
Ijalf between each plant, ii^ ordei to allow room foi the 
plough to work in all directions I adopted this plan of 
ticld husbandry, as affording the greatest facility in clean- 
ing the crop, though I believe it never was before so prac- 
tised Two thousand thiec bundled and fifty plants weie 
set per acre (tight thousand is not iniusual in the common 
method], and each plant hid, by computation, an allowance 
of a stone of manure, or less than fouitcen tons per aerfe. Mane ( 
though the common quantity is generally iiom thirty to 
fort} tons per acre* Ihe luanute was deposited as deep as laid de^i 

the 



5ii 


led, and 
harrowed ton 
staiitly ht 
twctii the 
rr w 

Ore it piodiice 


« 

J \a]»orition 
i\ »m ih( cirtli 
aW (irbtd liy 
tl;c. plaiitb 


Potrttoe 
pet in lud 
NMil) lU 

U Vil 
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the plough rould penetrate^ dmt^n by tour lioiseh, and tht. 
pHnt directly above it 

The plough and harrow, constructed to work betwixt the 
rows, were constantly oinploved during the summer, and 
the ground w is ns couipletcly freed fioin weeds, as it could 
have been by i naked tallow Tht veiy surpiisiiig weight 
of nn eiop, which in October wis thnt^'-hve tons and a 
bill pM icrf, aid uiany of the cihbigis fifty -five pounds 
f i(h, were laatUrs siiipiisi to all who saw them, as well 
IS to iru, and 1 cuuld ashijjn no satisfactory reison for the 
1 Kt 1 Ik qii ilih of the I aid w is \ci v inddleient, being a 
poor cold c I a , — th* ni inuic w is very dUicicnt of tlie jsual 
qii inti^^r, — the pi uits win n set by no rnt ins good, — in short 
theic was nothitig to jastily the (xpcct ition ot tvin a toh- 
r ible nop I did not had aiy thing in the accounts from cul- 
tivatois ol c ibbigt s to iflmd rnc i solution of my difficulties, 
or inv ch w to ev[»laiii it By ineic accident I met with the 
Bishop ofl 1 aid id’s experiment isci rt lining the great e\a- 
porilion flora the cuth, is rclitul m In^ adinaablt Tiea-' 
list on Clumi tr\ fini,ulir is it ina\ ippeai, tins very in- 
tercslui^ cvpmmciit hid icin lined foi thirty ycirs without 
any piicticd infcicnce* being diawn fioiii it applicible to 
igiKulture Itappeatd to me big,hly «robab]e, that tlic 
rapid idvince in ^lowth nnclL after the hoeing oi dulled 
guan was ittiibutabk to the absorption of the evaporation 
plod need fiom tlieeaith, and was tin caise of the growth 
ol my cabbages \\ ith gre it impatu nee and anxiety, as I 
hid the honour to inform you last yea, I looked forward 
to tlie ensuing '•tison, to offend me an opportunity of con- 
tinuing niy expciimt nts^ Ih 1 longbeenastrenuousad- 
incite for di op burying of meiuiu', tliougb my sc ntimcnts 
lestcd ehufly on opinion , tins appeared to open a field for 
ineontestible pi oofs of its ad v ui^a^i M\ cibbagcswert 
Ijvt y cm pi aited on the ^ iiac plan the foirner y t ir For- 
tiinitdy I extended tiu biine piineiple to m\ potatoes, 
wha b I wis obliged to stt on wet strong ground, from want 
of i choice ol laid Mv aim ii d quantity of pot ito ground 
IS fioin sixty tobtvMitv uics Ihey were set in beds thru 
fett long and two leU bioid, h ivmg foui bet and i half 

l)t!twceu 



IMPROVEMENTB IS THE CELfURE OF TEGETABLES 53 

Wtweeii earh bed kngtb\\A\s, And three feet endwajs On 

each 'icre there were 1230 beds, and 6\50 sets, or five to 

each bed, viz one at each corner, and one rn the middle 

The sets of jiotatoes, when planted according to the usual 

most approv-ed practice, in three feet stitchw, and nine 

inchis apart, amount to about twenty thousand In the A J vintages. 

present, and indeed in all seasons when potatOLS are scarce, 

tlie saving in planting is a considerable object A gieat 

advantage also arises in being able to keep the potatoes and 

manuic from wet In the late uncommonly wet season 

1 sustained little or no loss lu my mode, which was not 

the ca«^e to many of the driest grounds This plan unites 

hand hoeing with horse culture, and will be found service* 

able in wet soils 

The lateness of planting, together with the premature 
fiosts prevented my funning a fair judgment us to the 
quantity per acre, which might be obtained by this method 
Aly view m hxing upon this pi in was, to enable me to 
judge of the eftecth ot evapomtion, by being able to con- 
tinue my operations for i longer penod 1 have no doubt 
blit that m common seasoos, notwithfiandi ng the men ased 
distance, the whole ground would be covered 

Mj experiments on cakibigt^i this season commenced by Cabbages 
planting them early in April from the ram which K II sub- ^ 

^eqiieiitly, and cuntiiiiied till the beginning ol Maj, suc- 
ceeded by severe east winds, the eirtb became so hard and 
baked, that the plants had made ^ety little progress 

In the hrst week in June the ploughi* were set to work Strikint> urnc 
as they started, Mr Ponsonbj of Hail Hull was P*’csent, ||| 
ind saw the crop, it w^s with difficulty, that the ground va’b 
was first broken, but by the end of the week it was brought 
into fine tilth ^Notwithstanding the whole week had been 
drv, with a strong sun and sevcie east wind, jet such was 
the piogrcbs in growth of the c ibba/c^, that when seen 
again by that gciitlem in on die Saluidaj, he could scarce 
be persuaded they were tm saim plants 

Uuring these operations 1 had been making constant ex- Fvaporat\^i 
perimeuts with glas^ea, contrived for the purpose, to asetr- 
turn the quantity of c\ iporation from trie land, whicb 1 ^ 
found to amount, on the fresh ploughed ground, to nine 

Imnditd 
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hundred and fift} poande per hour on the buvface of a sta- 
tute acre whil‘>ton the t^round unbioken, though the glass 
s^tood lepc itedl) for two honis at a time, there was not the 
least cloud upon It , which pro\ed, that no moisture then 
arose from the earth 

The I vnxirilion from the ploughed land was found to de- 
creise ripidlj after the tirfl; and secQtid day, and ceased 
aflei tne 01 six da>s, dt pending on the wind and sun 
Thesf experiments were oariied on for many months 
After Tul) the evaporation detrea-sed, which pio\es tint 
though tfie heat of the atmosphere be equal, the air is not 
fio dense The evipoiation, after the mo<»t abundant rjins 
was not advaiicf d beyond what the earth adorded 011 being 
frfsh tinned up The rapid giowtli 01 potitoe cones* 
ponded perfectly with the previous expciiments, and their 
groi^th in dry weather visibly exceedul that of other crops 
where the earth was not stirred Ihe component parts of 
the matter evaponted leinaiiMCt to be asititaind, the 
beneficial effects aiising from it to vegitation cannot be 
doubted or deriieil, but uhethtr they pioeted iioiii one 
or inoie causes, is a question of much curiosity and im- 
portance 

May not i si mil ir process here take place, as when w vt^r 
13 exposed to the action of the an lu irrigation ^ Is it too 
much to suppose some natiiial 0)^i ition to take piece in 
the earth, vhielimiy decompose the oxigen contained in 
air from the hjdiogtn, dining the ibscnee of the sun, 
which on the sun s if ippc iiaiiec may br again given out in 
asktite higlil} piopitious to vegetation ^ Oxigen is found 
to contain on bon , and ini} not the giowing plants imbibe 
it from the an, ind ipa) we not theiebj account foi its foini- 
mg leonslitmnt pait of all veget ibles ^ 

J he investigation of these objects pre'^ents a wide field 
for iiiquiij, and may lead to import mt di'^coveries 

liommoieoi Uss oxigen contamtd m the earth, may not 
its propQitioiis ai count for the fertilit) of one soil above 
another ^ Maj not the adcaiitiges supposed to be derived 
from loosening the sod, pioceid from its being thus ren- 
dered in a lit ‘itate lo imbibe the air ^ Fallows soon be- 
come so h4rd upon the surface, as to be capable neither of 

absoi ptioq 
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abso^'ption nor evaporation One very important result ib Great evapora 
placed be^oie the ejes and within the reach of every pric- 
tical agriculturist to ascertain> namely, that the c\ iporatiuii • 
from dung is five times as much as from eaith, and is equal 
on the surface ol an acre to 5000 pounds per hour Bj Ouiif. shoaM 
making use oi dung in its freshest state, the fanner ma^ c\- 
tend his cropping to one thud moie land with the same 
quantity of manuie It is with legret that Ihuieiievved 
IP many parts oi the kingdom the quantity of inanuie which 
is exposed oil the suifaee, and tend^ to no good 1 am 
strongly of opinion, that in all light soils, if the inanuie 
was buned in trenches aa 1 propose, and the tuiiiips sowed 
above it, more ibundant crops would be procured By 
cleaning with the plough, gieat advantigt would be de- 
rived to the crop, from the e\apoiation Melded b} the , 
earth Hot manure might lUo be used By fermentation 
dung u leduerd to one half its bulk, and its quality re- 
duced in a mu< h gre lUi piopoition The nianiue now com- 
monly taken for one acie of bioad cast would, i( deposited 
whilst hot 111 dulls, answer foi foui acres, and the crop pro- 
duced bt much moie 

If the Society of Arts extend their sanction and pitronage FTcppnmento 
to iTiy exertions, I shall feel bound to proci ed, and to en- 
deaioui to bring the experiments to a regular system The 
glasses I used lor determining the quantity ol eviporition 
wereoi a bell form, and placed with the open pait ufton the 
earth, a quantitj of tow was fust weight d, lead} to wipe 
oif the moisture collected from eAaporition within the glass, 
which tow was tlun again weighed is exactly us I could 
after the glass bad Hood for a given time, and been wiped 
dry with the tow , and from knowing the eontunts of the 
glass 1 made niy calculations Mr KobeitUood, watch 
maker, of Workington, attended to the experiments made 
with the glasses 

I have the honoui to be, with great respect, 

Di ir Sir, 

■\ our obedient humble sen iiit, 

J C CURWEN 


Dear 
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l^EAR SrR, 

«r^pin n tint IT IS With "rfrit pTfa<iurt and satisfaction, that I learnt 
L ill itiv in- Aithur Young, the Secretary of the 
tin Hoard oi Agiiculiure, thit he has adopted roy idea of the 
P‘'‘ great impor! nici of cvapoi ition, and that he has actually 

ortkred Mr Blunt, opticiinol Coinhill, to constrnrt him 
jn i i4r inn ut foi asccitninng the e\ iporation, whuh iii- 
-truinuit I sliall request Air Blunt to show to the SocKtj 
Air A oiinjj intends in the couise of tlu summer to maho a 
^^nlt^ ©I (Spfriincnts on the qua4itit} of eiapoiation pro- 
duced fiT>iu dilh lent sods, igrcting with mt, th it the gi eater 
or lehsdtgH i of it indmnccs must mittiiall} the luxuriance 
0-1 giowth oi the crop 

In ill tin vilmVdc tracts ahieh Air A'oiing has given to 
the woild lie li is mver id\ertfd to this, and the hist 
liiiowlcdot ol it 1 piinciple foi piomofing the growth of 
Mop w IS obtain* d from mv aceount of the Schoosc (arm, 
HI tic lepoit <»l tlu M’^oikington AgiicuUural bociety, of 
wliii h he IS i iix mbci 

Ac: ing un ibk to u « ount for the surprising weight of my 

I’wiiK first (iqiivf tibbms, with onl} one thud of the nianiiie 
usTi ill\ r w IS kd to make the experiments I ha\c 

I lid before tin Sot n , and 1 beluve I iin not onlj the 
tiist peiM) i 111 Lanribhirt, but f\cn m (treat Britain, who 
lh )u^bt o( ploughiug the giound upon th*. principle 
I ha\( i\ciutcd, ioi promoting the giowth of the crops, 
l?-nr« Tin I I flatter iiuselt, tint ui\ txptniinriU on the ecouomieal 

Vl tt 1 IKl ’ 1,1 

’*11 ipplic ilioii of unnurewill It id in i high degree to fat ill 
tite i inoie cxttiid*d roltivutiori, • ind obviate the ob- 
jections, whuh hio* been started bj sogie pei sons against 
dn riielosnicoi waste lands, tiom tlicir supposition, tint 
nauure could not be luiuishcd foi morr than the land at 
^ s at cub V itcd 

1 rtniain, dtar Sir, 

\ oui obedient servant. 


J C, CURMLN 


(*(RriFieATis 
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CEBTIFlCiTFS. 

A rertificati. from Miles Ponsoub^, Fsq , of Hail Hall, (Certificate's of 
tG&tihtd, that lie Ind seen Mr CurwtiA statuneut ut tin the Kmfusar. 
npid progress m ide bj his cabb igcs la the month ot June unvenA, 
1807, that hi pi ifettly i< colltct‘4\ituing thim oa the Mon- plan 
day, and again on Satuidnv in the same week, that the uii- 
provement in the appeaunce of the plants w is so qieat, thai 
he iinigund the land had been icplinttd, till Mr Ciirweu 
cxplnncd the causi, which had produced so great i changi 
That h( lonhidtrs Mr ( urwcii’s plan of managing hi 
potitoii and nbbiges ibvtit good garaeri husbandry, and 
the best c lie ulatid for kei ping the land clean, improving 
the plant, and at ^hc same time iniiehing the giound, of 
any that he had obsened, and tho igh the mode is entiiel} 
ne\i there, hi has no doubt but it will be fouiul beijchcial, 
and tint it VI ill in i few }eai*s be much ittended to^ 

A Certificate fiom Mi 13 Cimpbcll, Sicritarj to the 
Kend d \^ricidtiiial Sonet}, stated, tint he hid attcndid 
the cultiv ition of potatoes in most paits ot Lancaslnic, 
orid could speak with the greatest pieiisioii respecting it m 
tint part of the country which is noith of Lanenstcr 

That whether the} were planted in thi lizvbed vva}, bj 
the dibble, or w ith the plough, they w< le alw i>s set in ioics 
from oni end of a fields or •piece oj [ground, to the othei end 
or ndCi with niriowcr oi wider intuvuls, as thi cuHiv itor 
might deem best ^•uitcd to the kind of potato he was rwising 
That he never befoie saw or heaid of then being cultu ited 
in beds(>in the manner practised and described bv Mi Cur- 
win, and that being more partjcul irl) desirous to ascertain 
whither an\ such method was pursued in the great potito 
district whidi 1 k=! soutli-west from Lancaster, including 
Pilling, the r i lilt, liiiiroid and the neighbourhood of Pits- 
ton, he ipplnd to George Clavton, Esq , of Lostock Hall, 
and Robi it Ilesketh, Esq , of Warrington Hall, gentlemen 
upon whose accurai> the utmost dcpendancc ma} be placed, 
and who informed him, that neither from their own know- 
dgf, nor from inaui»ies the} have made, can tiny li iru 

that 
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Mr C irir /• n s 
r Ac ot I ) iiif 


Fa tVt err* if 
ca»r 


tint th« rntth(K) ol c ultivating polaloeb alluded to has been 
'fm or h* rd of in i tract of counti}, wheie inoie are raih- 
td for tht market than in am othei of the same extent per- 
bdpa in the kingdom 

Ml Campbell further sTited, thit Mr Curwen’s cab- 
bages were planted at a much greater distance than any bo 
hid ciei before ^ecii, 'ind then m/e iar exceeded, is 'i gene-- 
ral crop, an) tbit bid f illcn under bis observation, that the 
gioniid w IS pcifettly cltar from weeds, and from having 
been fiefjucnti) tinned o\ci by tht plough in the intervals, 
tiu mould ippeartd to be in fine order for n. subsequent 
crop, and he conceived tint m the two cssentiil points ol 
ficcdom fiom weeds, ind of the land being ui a fine tilth, 
no girdcn could exctid it 

Other ccrtilieitcs lespieting the rimclty of the method 
oi planiing pot itocs, as ^irietised b) Mi Curwen, were 
rieeivcd liom the iolloning gentlemen 

W iLT lAM Knott, Summerlull 

All SlJNDiRI AND, ITlveiston, 

J Penny Marshall, Bolton Oak 


Further certificates, stating the method to be new as prat- 
hsed bv Mi Curwln, tor planting both potatoes and cab'* 
Lages, wcie received lioin the following gentlemen 

\V\LrcR Gardner, Crooks 
W iJLiAM Harrison, Ulvtrston 
A Benson, Reading 
IIlvry Richmond Gait, Bardbee Hall 
los Pi N NY, Budgefield ^ 

1 dwaud Birrow, \llithwaite Lodge 
Charlfs Gibson, President ol the Lancaster AgricuU 
fnral SocictA 

Re\ J B^rns, Pc nn> bridge 
R«\ F Fi TLRTON, Colton 
los V ORKER, (Hvciston 
MiciiAfi Knott, Thuistoiiville 
Rev JostPii Brooks, ('Iverston 
Tuoma^ M vciiEi L, Aynscnit 
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Also from the following farmers, resident in i\ie neigh» 
bourhood of Lancaster 

f 

TnOM\S 1 ART 

William Armstea^d 

William Sialler 

Anthom Eidsforth 
CHR isropiiER Atkinsox* 
Roberl Edmondsol 

UrMi bin, 



Mr Cun\en having informed ttip, that a questwii TioulJ Subjert-oTei^ 
piobably arise in the Soc letv ot A ts &.c rclitive to the P^^^ation of 
degree of exhalation of water fiooi the taith, and it appear- 
4 iig to me to be intimately connected with lanous matters • 
in agriculture, I think ^oa will not be displeased at my 
mentioning i few ciicumst luces, to prove, th it the object 
much deserves attention I conceive ih it it bears upon the 
point of showing the great depth, to which dung may be 
ploughed with safet} , for when wt find, as 1 have done, 
that fioin two to three thousand gdloiis oi moibturc aie ex- 
haled m a day iroin an acre ot 1 ind, and tii it the quantity 
varies greatly according to the st ite of till igc, it should ap- 
pear, that such a veitical stream oi vapour must lemove ili 
apprehensions of buryint; dung I dbO think it goes to the 
point of hodug and horse-hoeing such plants is demand 
much moisture 1 have found, tint the dung in a firm- 
jard, laid tliieo feet deep and 1 ard tiodden b> cattle all the 
wintei, has exhaled in the pi oportion of above tour thou- 
sand gallons per acne in ten hours, hence a practical con- 
clusion may be surely drawn 1 could much extend these 
observations, but they are sufHcieut to convince so enlight- 
ened a mind as jours of the piopnety of a very extensive 
pursuit of this inquirj 

1 have the honour to be. 

With much regard, dear Sir, 

Your faithful and very humble servant, 

ARTHUR YOUNO 


IX. 
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IX 

riectr teal Experiments tin Qldss itojisidcred ^ a t^i/den PluaU 
and on coated Panes, by Mr * * # * 

1 xpcninprit', Cw^HANCE liuving thrown in my tv a) two papers wtitlen 
tl*M dllarmr of Outch by Mr Lugt, I was surprised on leading tlum to 
plus md miiiiia luid, thit this gentleman could admit the tlnory ot plus 
c;Lt Ltriciiy minus electricit} , while almost all his e\peMiuciit& con- 

cui in proving, that there is in actual passage through the 
po^es of the glass, when it has a eoinmfiuicutioii on one side 
with the prime < ondurtor of an electrical maeliirie in action, 
and on the other with conducting bodies communicating 
with the giound and that to obtim thib passage it is not 
necessary for th< glass to be coated on both sides, as it m 
sufficient foi that in contact with the machine to be so, and 
to touch at <1 single point some substance that is but an ini-* 
perfect conductoi, as the wood of a tabic, or the like, which 
has sufficient force to communicate the altiution of the 
Eaith through its pores Ihus I have alwajs suspected 
the charge of the ca-tCide is effected, in the 5th cxpenmeiit 
of my first letter to Mr \art Mens but as the phml ‘•eeins 
to rctiin in its pores a portion of the electric fluid, iiid col- 
lect on the suificc communicating with the ground i large 
ipiantity of fluid sensible both to the touch and ‘^ight, 
hen we charge hi ghl) a phial not coated on that side , I 
Glass hac a h ive thought the force of attraction of glass for tins fluid 
Siiy foMh^* poweiful, that Abbe Nollct had reason to suspect it 

clecinc fluid attracted electricity fioid the Euith, which however did not 
happen in the experiments of Mr. Lugt, as for instance the 
following, which 13 the second of his first essn} 

Insiiiatfd pill'll He procured an apparatus completely insulated by means 
cinrt,cd bv ui four gluss feet Thus he could at pleasure leave the 

HI Hlited nia , , ^ ^ , , 

thine whole insulated, or form a r^mmunication between the 

ground and the conductoi, or the ground and the rubbers, 
which were united together by a semicircle of metal placed 
about u foot from the insulated plate Rods were contiived 

* Journal de Physique, vol I \I V, p a71 

to 
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to be fixed occasionally to the conductor or the rubbers* 

In this experiment he fastened one ot tin's! lod^* tu the 
rubbers, and made it communicate with the outer or inn^^r 
coating, it did not signify whiicb, of a phial placed on au 
insulating stand , the other coatipg of the phial communn 
eating with a similar rod fixed to the conductor The com* 
tnunicutioa was made hy means of a wire in contact with 
each coating, and terminating at the other end in a knob, 
wl ich might be brought near or remoied from the other 
rods at will This phial, thus completely insulated, wafi 
chsrged by an equally insulated michinc Hence the au- 
thor infers, that the ground dots not contribute to thr 
charge of the phial, nnd that, when tin app'uatus is not 
insulated, the wood oi the t iblc, and that wkiob supporK 
the atand, are the invisible couduc^rs of the fluid fioin the 
sur&ce that parts with it towards the point where the fluid 
IS excited on the plat* that m his insul itcd cxpenmciit the 
ust of the rods supplies the place oi the gioond, and con* 
ducts the fluid &c. 

I cannot admit the theory of taking the fluid from the Glass rnttir 
surface of an impenetrable substance, as Dr tranklin as- 
serts glass to be, because it is a fundamental law of die- alnd 
mistry and physics, that no mo\cnicnt c in t ikc pi tee with- 
out a previous impulse, and consequenth without immediate 
at tion on the substance to bt deprived of tlie fl uid I^csides 
wliat substance is theie, that the igneous nutter cannot 
penetrate^ and no one will den}, that the igiuous matter 
forms a part of the cltctuc fluid Accoidmgl} I deduce an 
opposite inference from this experiment 

Mr Lugt then recites several vtu ingenious experiments, Affinity of 
among others the following on the clcctrophorus, by which 
he would go on to pro\ t this singular deduction , but which 
in reality prove nothing, except that the attraction of the 
ig:neouB fluid, developed at the disk, is strong enough to 
supply the place ot the 'ittraction oi the ground in fact, 
that m uninsulated and insulated experiments glass has 
such an elective attraction for the fluid, is to retun the 
same quantity in both situations ot the phiaL It is still 
be accounted, for, like all chemical and ph}dical pin upmena, 
by the theory of elective attraction 

He 
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an experiment 
with the eltc- 
tr&phorua 


The expen 
mcnttmnde in 
amoiher way 


FlecttiLiiy 
from the con 
uct of different 
metal? 


lie takes an elcttrophorus, pHccs it on an insulating 
atandy and insuHtea liinisdf before he rubs it In thib state 
of complete separation from the ground he excites it by 
fiiction, touches the two coatings, and obtains sparks as 
strong as if both he and the elect rophoriis had a communi- 
cation with the giound Hence he concludes still, that 
the double contact, necessary as he says, establishes a 
complete circulation, as iii bis experiment with the phial 
There is a more simple mode of making this expenmt nt 
with a small curved exciter with a gliss handle 1 take an 
electrophorus completely maulated , I ruh it lu state of 
Insulation like the Dutch philosopher, 1 quit the insulating 
stool and take the exciter, the two , coatings of which I 
touch at once with its knobs, and 1 not only obtain a spark, 
but taking the exciter, leaving one of its knobs on the ex- 
ternal coating, and taising the other ioiir or six inches so 
as to lift the < ap to it ui the air, a real discharge takes place 
On lajing down the cap without a fresh contact^ scarcely 
does it give a very fctble spark The beautiful expehtnents 
of Mr Libes, in which hi obtains electric fluid by the mere 
contact of different metals, eiidently prove to me, that 
here, wheie the action is triple, or between two metals and 
rubbed rtsin, there is a real gineralion of igneous mattet*, 
if I may so express mjself, which is renewed at every dou- 
ble contact The following experiment is calculated to sup- 
port my conclusion 


Sparks from I had seen iii the Electrical Phenomena of Mr Sigaud 
of*^aThest^oF^* Fond, that some gentleman observed the giU tnould- 
diawcrs whtn iiigs of a chest of drawers to emit sparks every time be drew 
an^electro^h™ electrophorus accidentally placed 

rus upon ii on it* This tact led me to malce the expenment with an 
insulated electrophorus, by the side of which I placed a 
copper ball having a rod that tommunicated with the 
giound This ball was about a line from the outer coating, 
and 1 stood on an insulating stool when I took a spark* In 
this state, to pro%e that it ii no nrculation that occasions 
the discharge, but an attraction of the ground, which be- 
comes divcllent at the moment when the fluid retained in 


* Fhinoniiaee Electnquee, p 678,. § 174 


the 
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the metal Off the cap acts ao longer m eotnpetition with the 
glass to 111 the metal of mifenor loating, 1 raised « 
the cap three or four inches,^ and helJ^I t^es a few seconds 
without seeing the least spark^pass between tbe infenor 
coating and the kuob of the e^ter ; but the moment I drew 
electricity from the cap, a strong Bras emitted toward 
the ground. This fact gate me ^e mcire pleasure^ as it 
still more confirmed the theory of elective attraction, on 
which all my deductions are founded 1 Know not whether 
this expen meat be new, but I do not find it in Libes, HaOy» 
or the French transh^n of Fiseba^, which hps lately ap-- 
peared with notes by Biot , and it appears to me to merit 
attention, as it throws light on the theory of thunderstorms. 

HerCjth^ coltimu of air interposed between the cap and the 
glass prolongs the retaining power the glass to six, eight, 
or even ^fteen or sixteen m^bea in dry weather there I 
ligui^ to myself a Urge ploiEe of air between those clouds 
ti^t travera^,the ptmospherein opposite directions, the elec^ 
trie fiiuo of which remains insulated till the moment when 
the eieetive attraetiop su^rpasses the retaining autioii of the 
stratu.uH>f air, &c. This experiment also shows the reason Doubles, 
why the new doubler of^^lectricity, invented a few }ear8 
ago ttv fiugUnd, charges its ploteSs^on approaching and se* 
paratlug t^m repeatedly, and acquires Idirough the stratum ^ 
of air that separates them so intense a change, that tbe^j^aies 
disch%rg4$4;hem8elves spontaneously * ^ ^ 

Tte» gli^eleotfopbortls, mentioned by ]^r. liUgtes well elsclro« 
as Sigaiid dB 1% Fopd, but the effects of which.ns ijt appears ^ 
to ifie, not ^een compared with those of the t^qrdeu 
phial,, Jlies lamy engageU my atteutiow^ The folhswing are 
the esperimssit^ 1 been led^jto and mrpy 
they vendierifthLU probable the complete setursy^i^ of 
the Leyda^^bial ^byitbUfretauung affinity, of ffiesubstl^e 
of the glass ^ 

1 take a squart of Oerman sibgqt gloss [earre Uane de Experiment 
BoMme] twenty or< two am ii^b^^wide^ apd 

{dace St m an insulating ahipd sovestior eightr^lias m |i^«- 

* SeeJToucuali tot p 19 Iti«/orSeiitemlMr,dS04^ n& ISOS, 

89 misquoted by the wrftst in theJoarit* de rhysique, ^ 

Vot XXIII-^May, 180». F 


meter, 





meter) ^ilt^r m I ver^ isU oven wfth it« edges weH louirded. 
off/ and supimrted by a giants foot^4it fitich a haght^ that 
tJie balls of the two tmrved tabes may rest m a Utile me- 
tallic crrcfc of tbsee at four incfacs diameter cemented to the 
centre of the upper side of the glass« Bldew I place a 
knobbed exciter agato^ the edge of the gilt top of the in- 
sulating stand) leaving About o hne distance between thenn 
as m the^precedmg experitnent. In this state 1 begin to 
charge At the hrst turns ot the plate it frequently hap-* 
<pefks,that we see round the bUle upper coatn^aoine flashes 
of elecirtc light) but the glass they ^ill §oon 

disappear) and though^ yon continue to turn the plate a 
tbousaud andAthausand tnncS) the square will becliarged 
to the wholA capacity oi the coated glass* but wiilaften^ard 
Passttge of the ytcW a continual passage to the fluid By this expcritneiit 
fluid through m hftve been cQimueed of the reality of the pas- 

glass^ ®ag^ Af the fluid throtigb the pores of glasv as through a 

filter of capillary tubesi This experiment nas repeated 
several times in the presence of the friend^ who suggebted 
to mo the idea of the oxidation of the metallic coatmgtf* 
tomparing them with those, which pfobabiv t ike place in 
the great lU nimble qiiniries He is mebned to considu 
this as an evpermentum cruets witli respect tu this passage 
Ploctrtcitr d«- of the fluid It 19 thub ne is equally coniinied, that the 
by*!^iding ** e^Actrtc fluid oxides the most Itnacious metals partial!) m 
them its pASsagC) before it destroys them at tl ^ nistaiit of the de- 

v^lopemeiif of the gasses, which takes place in my metallic 
ojdrtiders. He is an excellent pneumatic (bemtsf, and:fiie- 
qtieniSy^ repeats to me, that caloric penetrates all bodies, 
Aat all consequently have pDies, oiid that the penetration 
of ^^Alvctvic matter through those of glaas is no way 
incanststent with the true pnociptes, but that the pro* 
tMflisd removal of it from one tide of ibe glast)^ which re- 
ceives a superabundance of it on the othei) is <.'ontraTy 
i the axiMi of bia nvutten liavoisier:; there is nomotion, no 
8ensatiim» unless^ tfae^ impulse acts through the thickness 
and beaee^ it wc grunt tfiteexpnhave action, we imist adntit 
a 'Capacity of penetration m the fluid 
Common glafa > In fais presence 1 repeated^he experiment with common 
bin f®'" glass. This yidds a passage ife the fluid with less ease, but 
« oa 



»n the contmfy satilrfttes ttself more qtlicklf ' ift sooner saturat* 

rf iittle t Ae It discj^rgas on ibelf, nptwithtfdddiog tlftr IiIk 

tie exteot of the ^o^ing$* We ol^cnb^he vnaokuSif of 

two diflereti^ kinds of glass t& diAnertt Afxxmt 

man glass coniailfs more mehilliier oxtde, tfaq .cominoit more 

saline matter If this mteresiee b# just* the £ngl^h ^mt Flmt glass. 

glass should be like a sponge to the duidl and if it were 

possible to hnd large squares eolotired with mklals, these 

perhaps would, filruish us with other facts. » 

It must be observed^ tbat^ notwitHafcatiding the Oermant German gla^s 
glass admits this passage, a 1 irge mats will not pastf(«>tiiitess 
It be attracted in the manner related in a foi^rne# ietter« 

This 1 $ why we sec a reflu toward the machine Thi^fol* 
lowing experiment wilt n some degree account f6r this. 

I charge a glass ch trophorus» placed ion an msuiatlifg £xperim&t. 
8taDd» the lower coating of which is as extendve widlitl aii 
inch as the glass, and atop the machine the moment thi* 
sparks announce an approaching spontaneous dischaVge if 
iu this state 1 cut off the communication with the ground, 
and take the cap from the upper surface, the whole charge 
ill reman adhaing to the glass, and on touching it a 
pnckluig sensatioii will be felt, something like an ig^ 
neons vapour On extinguishing the light it is visible, 
paiticularly i* jou approach the edge, but the fl bid be« The ft a id may 

cotiKa ibsolute y 'umnoub it lou blow lightly on the^nr- hlv»wn o 
, ^ 1 , . wird in a Jumi-. 

face men a ware 4 lire traversfs Vp glass, to joittdhe nous wave 

fluid accu mu luted ax llie other aide between the glass end 
the metallic coati ‘g What is particularly remarkable, of two colours 

colours mky be dmUnguished in the fluid, the lower being 
whiter and moie vind.^This phenomenon takes place if 
the communication be sufiered to remain the wave of 
which flbws from the part blown trpon toward the 
flice IS stronger, bdt ti does not ooutinne so long ' el^ctnc 

expenment gives nse to the question, whether aVl the uoiuid ^ 
gredients pass through ^the substance of the glass, uttt 
ther the difference ol action is to be aSenbed to ihe^stdte^of 
the glass aloinr 1 beheve it is this modifiCadon^ whtOil'^tlid 
electric matter itself appears to undergo, that cohttitlitl&s 
the opposite states?, wMch etirf datural phiJosOpher end'ea- 
vours to explain accotdmg^ tif&de in whfbtsbe views 
^ F 2 them. 
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them • Irauklin by plus and minus » du Fay by two fluids 
uoutvali^ed m bodtesi the paiticles of wbi^ repel and at* 
tract eaek otha*^ kc^ ^ ' 

not the Buid Docs fidt tbiB experiment dtoonstrate^ that the^ attrac* 
a rl"nonC^^ **®**®^ V^bich act here between the surfliees of tfm'g'fa&s teci- 
i^efsti the two pnoUally* retain the fluid on the upper side notwithstanding 
fflals we take oflf the cap > while, if the opposite surface be not 
insulated^ tJtjKs cap takes it off^ata distance of thre^or four 
lines above it, if we touch the cap with a metalhc body 
coi||inMmc;ating^ith the ground without ^stfib^ishiug noom* 
pk^ f^ifcuit, beci^uiie thtfu the ground^ wholly ab^orb<> >tVt 
which ^ IS accumulated on the opposite furface*. '^o^riiy 
this fact, I repeated the transvasation of i^ater^ i^^tbc 
three following uianneis, , 

Water poured I cliaigu a bottle filled with water, and pon]^ tbp wnt^r 
HiTMummu- another hottle standing o« a plate of lead, that .ha, « 
idtcU bottle, communication wi^h the groom, WJhcther 1 be iniu|ated 
or not, when { do tbia, the iwo>bottles divide ^th^,ichaige 
between them ^ But to retain the charge in that which has 
lost its woter^ I must place itiyself «on an insolatttig stool 
when ( pour into it fresh water, unlto it be from n gla^a 
} vessel , otherwise, as the electric fluid may escape both by 
my body, and by the metal on wbiclrits outer aurflpNm rests, 
and bbich can*cdnduct the opposite* electnetty into the 
the bottle will discharge itself entirely ^on one side 
by ‘tkf body,^ and on the other toward the ground ^ in die 
same manner as n charged bottle touched by the Mmd, while 
there ih a commumcBbon between the ground end its oj^fptr* 
sMie side ^ j V ^ 

and into an in* Ob tbi'lcontmrjr, If t charge a boCtle'hi'^lyf’anid'^r ita 
iiubted l>ude. 4ri(t(!, Imv SB ibsulated GbMe'/tlfli wbtei^ »dl kway 

the whole charge rembitit 4#the^tjhitle, 
hbliflh there ts no attraetioa of aby onbaUsihid'td act on llid 
dtfdhnC' iiuid, the gla8*,'«htth i aap}>odt to be aaturated 
Itt fttiwR, having no longer any oSnity to bttraett^ 
It 11 lihe a iaU'«^ti|e,‘irlbdIt take* ufr tboie water, ’ob* 
leik 4t •caa fMbt with <iRi«n.e whrt it eontanw to anotbor 
body* it H not id th« coabdga thbn, that the fluid is ro* 
tamed* bat id the glass itsttf, aadoa its two sides. If, «s 
I hava’remajbed above, i<lfldla tibe tnmvaaatioa intb a bttt> 
* m tie 
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M 

tie comnoimiicating with the ;g^roanA hy ita eEtemel ACMitagp 
while [ stand on aii insulating stool/ M; xMtitlieF loses nor 
quires moire of Jlhe^electnc flhtd# l^ust ifewtlieDce cou- 
tlude^ that the outside^ whei once charged^ ntitbev attracts 
any thing more A am the ground* nor gires off any thing 
to It ^ i 

The following experiment with the eleettophonrs throws 
still more light on ell these facts 

I charge an electropboros of glass and resin; I tench it 
on both tides* I rsAie the cap* and pllstce it again Off the irophprus^ ^ " 
electrophorus* the moment I touch with my band either the 
exlfern^ coating or the cnp* I perceive a spark almost ks 
strong as that which issues from the cap taken cdF But if* 
beibre I replstee the cap* I touch the inferior coating* 1 take 
ftoitf It its superfluous electriCftv; and when 1 touch it af- 
terward the spark iS almost fnothing a sigU* as it seems to 
me* that tiie fingers m torching the two surfaces only esta^ 
biisb a communication between the two coatings* which 
serves as a dipellent intermedium* if 1 may use the expres- 
sion* to develope the fluid that is disengaged* 

1 offer these views to ibe natural pbilot^opher* not to eve- Dop^ not the 
ate a new theory* hut as ao uiquuy whether the igneous 
phenomena ol magnetism^ gatvanisait electricity^ and de^ dtfknnt mgre- 
tonatiQai^ bc/uot subordinate teethe general; law of n TiU 

The fin* (expenmes^a yrttb wbifib aud Bnnaiw) lave the^* 
eqnch^ the fiekla. *{ apenc* concur w aupport mf, the, hyT phenomena of 
|)otl||esub that there »« l»ut one igneoi» mutter* whith fonpu etoS?reii5%: > 
light, the ntagoetic, gahuuic, aud electric fluids, 

)8 modifiefl in ^hem by diffs^rf^t lugredieufs;^ lo a lf|ter 
which l.wrpte to,hlr p[)elAiuetb«i|e abput six {goidh* 0gf>Jf 
C^ed th*«e because i ^ )(heq) ntflffe 

take a ecatr^fitg^ fotee* and accompany t^s matter i||^ 
it IS dieemgag^ from combusUhle bodiee one of^ Smw 
fluids take* it, Ifke that of ether* at certain degip^ of 
heat , auotber onJiy at the gtioiigestifaeat ,of a hwnmg g^eac^ 
imkwiwn before Hoiphttg, and fien m bia tine, wbichrM 
necessary to solatMe gold { %a4 *0 nb* The eaperanenta of 
Sir. Ermann demoustraito that the flaine ot alcohol <toa* 
tains diSereat ingredmitfli^toliel^t of sulpboti or diat of 
. phosphorus. 
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phosphorus* ExamiDe tb^ gasses, which the same acid^ 
evolve from different metals, or the different colours of ar- 
tificial firew6rks,^do uot4t1l these modificatioes daiiaoDStmte^ 
that the calorrc of the air, added to the lugrcdu^nte latent 
in combustibles, carries off various particles, the number 
of which will ever remain unlnowh to us ^ Of the nature 
of carbon, nitrogen, htdrogen, oxigen, abundant as they 
are, we are still ignorant Are they simples^ or are they 
compounds ^ How many varieties do these four bases af- 
ford merely by the proportions ha which they ai*e coihbinedt? 
why 'does the new infiatutnabte iSllture that' 

Proust, and prevented him from pursuing his e'kpenmehts. 
Action of wa- Appear still more teirible than fuliUinating xilv^? BeCbre 
m) expenraents, if I hud' spoken of the^corUbmed action of 
fluid MTiii burst water, lead, and the Electric fluid On the most f^intotous 
ariy metals '^^tals, as solders and iron, should I have \dntured lb say, 
that the igneous expansion in th"ein might at length become 
sufiSciently powerful to burst a cylinder of the best Jirou of 
t^n lihes in diameter, and two lines aperture, consequently 
four lines thick , as well as a large cartridge of an alloy of 
nine parts copper and one tin similar to the fbriher, ' which 
60 long resisted a force of about forty feet, and was burst 
by one of a Imndicd and forty in ten explosions ^ ^That of 
iron exhibited undulations at th^ ninth explosion, was 
not actuall) cracked till the fortieth t could s^isb, that 
some one would try ti^o cylinders of similar materials, to 
find th6 proportion bf the resistance, bhi6h is not in the 
ratio of tbe*squaie of the thickness, as I had imagined. 
The progress of the resistance is greater oti ' doubling the 
thickness of the iron , for a cylinder of Iron of htdf the 
flhitVoess was cracked at the fourth explosion, and at the 
seventh the cijacks were wider than at the ' forfietlft in tlie 
, ifl^ctcer cylinder I cannot but be^periqa^ed, that the ig- 

nehus action tends to decompose the metals subtected 

i * i i 

* Journal 4e Phyit^ue, Falrruary 1807 1 or our Journal, vol jCVII, 

pm. • ' 
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‘ IX. 

Oh tkt Idextiljf of the Base ^,€hamat mli fUdrogen, or 
' tH IKim. In a Utter fiom Hr, John Mkw. 

To M».W(;iIQW|ON 

Stapleton^ near l^rimJ, ApTtl 34thf I 8 O 9 

SIR, 

tjhe IStb, voliMne of your Ta]aable Jouraal, i; ReciiworaJ »«. 

\iweit(4 «*nWled “ Be))ort on a Meiqoir «f lliv 

•• fioilifaHllet, jita oatitled. InquiruN ooncermug the tetrir 
frooal Aotioa of Svil|)bur aud Chareoa^, by Mesvpa 
<* Fourcrey, md Vau^aelin ” 

, Tho general coeclusions troin the fxp«runeot(a;f, * 

** bit. That chan^l eootanut htdrogen, which the rooat Chvca»l con- 
“ Hxtenae heatjie can produce will not complete^ eatpeh’* *'*^™**’" 
** That attlphur at a led heat aeta upon hidrogen. Sulphur iorin« 
*1 and forniB compounds in very different" proportions, on * 

•* ahich their properties depend » ‘ ^ithhrf.ugc , 

3r4* That gharcoal deprived of hidro^en, or at leaft with charcoal 
nearly 8o, fornas with sulphur a solid compound^ hitirogcn 
wl|(i^h the sulphur enters m a small proportion ’ 

<* 4^ 'f'hat at a high temperature sulphui, carbon^ and ^ } 

hidrngen unite into U compoandg iivbich assumes the state 
of gas.” 

«* 4tbw And li|stly» That sujtpbur contains ludrogan,” an<t coniams 
Tb<^. thia important paper furnishes me with 

anpOpportuqity gf cpp^tpumcatipg an opinion, which 1 have, ba«;e?^LbaH 
for soipe yeais, enteitained TAai tharcoal and Atdiroge» a rao- 
au modf/lcaiwns aj one end ihe same substance^ or ^ 

4wgm «s the base iff charcoal , 

My opimou was formed from tbo result of Thl^t opinion 

vWents and obervations, made at a time when expef^meih- ^xperime^ 
tal chemibtiy was d favouifte amusement, but whreli^Vetjr 
different purbuits have obliged me reluctantly to relm^ 
i^Uisb, 

Should this opinion be confirmed by accurate SBupeis- 
ments, (and it appears to me to have been neuily proved 
by BerthoUet m the Ms^a|e^<b4^quDte<ih at least by ona- 

hsis) 
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lysis) vrhat an important and eactensivtt field will be opened 
to the grientific wot Id • 

TAe pabmium ^plaM^ mtd ibe ongin thoA immune fi 

quaiMy c^fAonuceom maUen nmmliy produced 
pegetabk ktngdami wiU be easily and baiii^^tordy accounted 
for, as ongioatiQg fiom water alone « t 

Although the two substances bidrogen and ebarcdnl 
90 much in appearance, yet, it may be a questiol^ vbethec 
the iltam(md and charcoal or steam, in its greatest degree 
of raiity, and ice or snots, do aot differ quite 

do not mean bv this communieatiM to lay cbnm to any 
priority of discovery, but only to furnish a biut to tytbevs, 
which, if unproved by those who have Jeisiire atnd ob^hty to 
pursue the inquiry, might lead to the discovery* * 

1 took no notes of the experiments to which I have al^L 
luded, and certainly cannot, at this distant period, narrate 
them from memory , and, if 1 could, it is by no imeana 
improbable, that they might be explained in a dsffemit 
mianner 

1 amf Sir, your obedient aervant* 

^ » JOHN NEW, MD. 

i 

^ I — 

X ' 

1 f %*% 

Extract qf a Letter from a Gentleman in Jersey to hs 
Friend iw Giamorgiinshite, on the Vse of Wwe as e iBe^ 
nure Communicated hy 

f RAIC, or its ashes, we esteem here good all^^any 
nerof soil, whether deep and heavy, s|ia11ow or light, fpr 
we use it on all our lands 1 think ashes agree best m the 
Strong soil, as they lighten it, and open its pores , and tli^^ 
vrai£ 10 the light or shallow soil, for it keeps it moist in the 
summer people use both together on alllands, 

7h*4f ground receives no beuefif fiom the vraic but for the 


JW 


* Bath Socieqp% Vol, X, p 268, 



aw tBxtnm ju itjttamx ^ 

year in whicli it bbud «at but doe* from the ashes fer se«e> 
ral year®. ^ » 

Our tifM of k in mwNtwk is otwayiriibe^ Coii«etiiic ani 

second i{>«ilig*-tide'aAerMid6iftmm«r»<^ fixes 

day be^ti to out it* There are but six or eev^en days 
allowed to do it. It it done with n sfnall book* partly cut 
and partly torn ftom tbe eocfct It is brought ashore just 
abo^e bigb^water tnaik, and there spread and dried in the 
MSfne tliabner as hay* Three or four days fine weather 
are eneifgh* ^fer it must not be too diy^ !t is }iut ih 
l«ege'^€oclBii^9>aiid carried home at leisure* and booted* ^If 
theretie tio eouvenient place they lufike a nek* and a oer^ 
tain ^crintity* is brought within at a time A small bnuifte ^ 
of brambles* ^or a lit^e feggot* is put iu the chimney* and ^ 
tricolor thnee as much rraic as a roan can take m his arms 
placedfoirer it* It makes a good fire* an^ as ft bums mnsl^ 
be supplied with fredi vraiu The a^hes must «be drawn 
asidaill^ comer of the chimney every now and then* for it 
must not be burned too much* otheiwise it would lose the 
best part of its ’Tirtuei The' ashes are carried away every 
momsDg^tOfa place under cover Before I leave this artw 
cle* 1 must observe to you* that it roay be gathered with 
yoHi Aft 'ft OQ restralut* any time in the summer 
The winter vraic is begun to be gatheied about the mid- Spring gaai«v» 
die of February* and continues till about the latter end of 
March That with large broad leaves* which usoallj grows tn 
defep water, 4i the best to be need^green i It iS earned dk 
soda as poasibto on %he land for it is tntended* and 
spread on it, if faiuy weathen }f very dry weather* it^is left 
on the ground in little fieaps till moist weather. 

Thuf IS the method by which we gather our vraio li%r£ 

Now I will ^csciilieTbolw^we use it After purMan^ has^"**** 
lain fallow three of four months* about December or"* 
unary we give a light plpugbmg* jort^to turn 
Seine spread tfieir ashes before 

I bdieve it ts no great We^ ^ow forj^^ 

eight bushels to a vergee, (ttyp vei^es and a (][uarter ma& 
an l^nghsh acre) the green vme fs brought* as*^ ii^Rdre* 
motioned* and spread in such a manuer as that the leaves 

^ almost 



ujg se4vsKi>,«« 

alaioit touch on« anothert W« getaoralty allow tnro ettrt* 
loiida^ or sixteen horse-loadsi to a vergee 

In til* «»d of or be^tUang of 

ground is plongbod doefn imdMwrac^gOneidljtWth boflcjr 
SmiO eoMT a sort ot wheat which we call^em^t whiohaotiftt 
hr sown tho beginning of March • otliens sow the ooiniooto 
rf‘d wheat in the bei^imiing of December, dlowtng ' tite 
same quanhty of ashes, but instead of vraic they 
This IS the way of our ploughing th^ firstiyesr, iW'-id* 
«<md 3*ar the soil ih manured and ploughed as 
Imt allraj's «ovn with 'barley, at the seaeod beCmS^h^ 
tioned The third 3 ear there is no manure used, dir' tile 
following years All the ground is either dug witik t S^adat 
orturitfed with two ploltghs, one ibllowdig'lie btlrtn ut the 
same furrow, that the ground may be tnmid'decps Ih 
Jaiouary and February beans are planted in rid|[t^ ifid 
parsnips sown all over the ground, the tkeeding and 
digging of which w very eicpensive; bht nbtbia^ 
iHsbw answers better than parsnips to fhtten hb^ or bhn% 
cuttle. > f , ' V ' 

Hms giouiui that has been dug dec{ii, stisMdi m ifae 
weeding^ and again dug to get the patsiuFilit >* iildlf ‘|n^ 
pared to sow wheat the ftmrth yearv wMcb ijS doitV to De> 
eember and January. I geneTody Sdw eloiAer toed'bt H m 
the begiuninig bf April, which T Ubidlt bHfef ^U 4 n' 
oats the filth year , tor it impoverishes the soil, $ 4 »pito«i 
^reo^ls not answerable fWtoor,, gioeli |>efi{d* ennr date 
afternbeir wheat and clover seed. ^ i* -i' 1 1 

Now as to the produce. Thia'l^toi^ be «|deU^all|^ 
tamed, a* it depends on the natora^ ik» ss^h !fffto<^M 4 s of 
lAk» seatson^ See So I will'fix it' -f 

dntm. Of' baiiey, we have sixteei), bndil^Kj^iiirinifef^ ^aob 
IwMfael fouctecn gallons; ^ot heatnir *ifHt btohdlv 
{squid measure) per veig[ee , and bs|B uvtrlbqds oi par4 0)|ua 
Th|| firoduce of wheat is ahoub towtehn bu^bds, of, totf 
gal^s each, per vergnfp^HFe bare ehont the 
oots, at Cadi. 
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Orchard phmUfd at Bmb^ll in £^> 

" Mr* l^4i«VE|. CiTfti»9^ ^ Wafa^Hh*. 

*sm, 

j[ Tak« thci liberty of ^epdiii^ ;^ott an account of an under^ 
talfungt % mhich ]L fappe I shall be entitle^ to some noUcp 
Society of &c^ I do not know lahether t|iey 
h^ye oj^f4 IMr<|^fniui:ps o^ medals for planting fiuit trefu^ 
pof U IS ^foa>s requisite, as I j^erptand tji^ 

confer th^ir favours witliout such offers for matters 
they tbin]|^ despryuig of thepo 

iTwp years ago 1 took a small forin in Esse^i, (a county Farm of fiftr 
where fruit it tcarce,) cmisistiinff of near fifty acres. As the seres co»ivertc4 

^ ** into sin or* 

•oil appeared proper, and the aspect favourable, 1 converted chard 

the whofe into aqprchard, by planting oti^ hundred trees on 
each acre, in the following manner, viz The fruit trees are 
placed in rows one rpd asunder, between the tiees in eaijf 
row is a space of two rods, the plants are cherries, and ap« 
pies ^ peai^ alternately, so that one iialf of the plantation 
chUfiitB of cherry tree^ In about twenty oi thirty years the 
appjlQ^iid pear trees require the whole of the ground, 
theichpriy trees are then to be cut out, leaving thq apple 
ai^^peantipes uniformly two ^s asunder eadi way, andip 
straight hfics ^ , 

vThe orchard is now completed with the best kinds kn^^n 
or produced in the nursenei, in the whole nearly fivp thpu- 
aet^ sfomford treef^ ^Ihc^ are well staked, and have been 
properly ^uoed twice^a year* Farming crops have been Farming crops 
suiue produced On th^ same aground as good as formerly, the SJ^eroimd ai 
being e^<)wedt^ within two feet of the trees eaeb before 
Way, So that for many years to come the land will pnythe 
nxpensea, and yield a profit mcclnsive eff tfaefeuit. l^have 
intone part plahted medlars, quinces, plnmis, walnnt% and 
other trees, to make the fruit collection as complete appos* 

:sible, and 1 haie spared no expense which could tend to now 
prove the whole* 

* Ttang pf ^he Society of Aiti, vol^ XXVh p 12S The nWer me- 
4al of the Society was roted to Mr Cuhlk fer this comiAumcauon 

I shall 
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vrtiou of J c^haTl make it an object to destroy coccu9f on insect 
arf^uis,. ubirh ib at pre«ient damaging all our orchards^ I Imow the 
application of spirits of tifrpentine w^^ll do it, withotit m- 
juriDg the tnes , it is by fur the most easy and expeditions 
method foi that puipo^e. 

1 am. Sir, your obedient Servant, 

. SAUVnh CURTIS. 

ffcttemaaes Certificates from M P Carter, D. D* Rector of Brad.- 
welUaod Mr Thomas Fatrhead, ChurebM^arden, cbnfirdied, 
that Mr Cnrtis had planted about four thousand standard 
fruit trees on about forty-eight acres of land, and that the 
ttame weie, on the 7 th of April, 1808 , in a ihnviug condition* 

SIR, ^ 

THE certificate I sent you relative to uoy orchard statjcd 
the numbei of trees to be abgiit foitr thousand, bu| tbe real 
in pe^r i^unher IS 4620 tre^s I am sorrj to have occasion to nq^ce 
to you a disease in pmr trees, alino&tl^s destructive, although 
not ISO frequent as that 1 mentioned tp be produced 
insect on apple-trees This qpon pear trees appears aa a ^ 
rotten scab, which keeps incrpaung ji^Otii penetrate^ e|iQn 
the bard wood, and aa it proceeds, frijur^Qunds the hmb en.* 
tii^ly Tbe/ollowing spring the limb dies from thedx^e^sed 
part upwards, 1 have not found any insect ;to bjs oonceime4 
lu this disease^ which frequently takes^plaqe npcin the trees 
f>f mo%t lujfWnous grov^tb. Its commencement aeeiq^ to Jne 
iiom the thick nnd of the trep^beppming spongy , it ij^a 
beginujto crack and look tll*xh(by» thjg inne^r bark becomes 
dark jcolourecl, and the disease pjoeqe^ until 1 |be 4 fetr|iqtion 
of , the hrob takes plaice* Some pqrtipqilae a^rts.of peipp 
trees are with me much more liable to this disease than 
oilMsrs ^yindsor, autumn, bergamots^ Catharine pears, &c, 
1 mispect the duiease to arise in a great measure from tbe soiL 
Mji new orchard is situate at Glai^en Wood, near Cogge* 
idiaJl, in Essex I tbmk my^lf highly honoured by the in- 
quiries of he r Serene ^|g|Hlfsa the Margravjme of Aospacb 
for concerning it As her Highness has attendedito tbe prnn* 
this, and that mg of fruit trees both and 00 the Continent, 

doubtless she is aware of the existing dii^eases m apple and 

peai 
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pear trees,r-«0]r Wkj remedy for^em would be of immeDse 
consequence'', and if ber Higlineea can furnish any discorery 
relative thereto, it would confer a grfat sonnce on the pub> 
he, and bd esteeqied me a yeiy particnlat obiigataou and 
bonduK ' ' 

1 remain, l^ir, your obedient servant, 

' ' SAMUEL CURTIS. 

XII 

l 

On the Meiutgementrf Mank Landt, ImgaHon, ^c Ihw 
Let^ to « Fneni By Mr> Thomas Davi^*. 

SIR, 

W^ITH respect to the maimgeinent of Marsh Lands sf-* Mana^adst 

terdrmntng^ the irreat desideratum is to make them per- •f 

-o»o A aittf draAQiAic* 

fecily dfv— 4o get nd oa the coarse aquatic grassest and to* ^ 

replace them with the finest and best grasses » and as the 
latter root is mnch shallower than the former* they cannot 
be imade to thrive^ unless the laud is firm and close rounil 
tkeif irootso There are but few instances where land of this 
deacnfition does not contain plenty of the best grasses* but 
in sud£ a weak and starved state* that you can scarcely see 
them il0td the land is drained* and made so firm in its sur- 
face as id discontage all the coarser* and encourage the finer 
gtdb/seif by bringing vegetation near the surfiice* and af- 
fording a proper nidns for the small shallow root of the latten 
But b^wcen the decay of the coarser grasses add the AtHrstgcae- 
estkblisbiiieiit of a better kind* there will heBmmerr^gnktmt 
m Orhich tiie land will be worked very little , tn somt msiar^ 
car ks9 ikoB h^hre ti tcis drained of all The enclosures 
and dntoage of the m^h lands (called moors) in ^hnnei^ 
adlabirei ai^ die Fens in Lincolnshire* have shown this cleady* 
and iheaame cati^e must produce the same effect every 
Fiw the first three or four years after the drainage, the 
land has generally giown gradually worse* for two iMfe* it 
has been atationtary * and thent if well managed* and parti- Afterwaid ha- 
cnlarly by die fa^p of a dry summer* it has improv^ ea* provob 
pidljr* and will never* unless sbamefiilly neglected* revert to 
the former state. 

3S4 

I ' ■> 


Bat 
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This improve- But this tnUrr0gintm b€t ftboT€feii«SiJ* by tfefleci* 
accdcwied^^ mg on its causes and acting ach^rdi^g^tyi "if the aoatse 
gpidai$s so^ to be dc^foyed, tfacy^mnst imt beauflbred to 
seed If the shaHow«h>dtitig ihio g<ni^ir are to bO en* 
coulraged» the earth mast be trodden into contact with 
tkeir roots, of course mow^ngt should be avoi<}ed» ai^d feed- 
ing tn dry wcather^t as hard as possible, ^couraged, and the 
stock should biL that of the cow kmd Horses eat very un^ 
fairly, aud are contuiually running about and poaclnng the 
ground , and sheep will pick out all the fine grasses* atal 
leave tl^e coarse But the surface .water n^ust mostly be 
drained off, and feeding in wet weather, particularly in tlie 
winter, avoided as much as pos<nble 

The under wa- I Attk supposing all th^s while, that the land baa been cOqi^ 
ter muut be pletely drained of its undet •water, or else it is usaleas 

tempt any thing towards its improvement Manure tns^ as 
well be thrown into^ the water, as put upon lan^, whihh^ 
(though not alwa}s under water) is Jktt of wafer 
teri Besides, the under-water of marsh land, ‘particuMy 
under the hills which contain veins of blue lyas steme^asw 
Lincolnshire and •somerset, is fiequeutly so impreguatedr 
with sulphur, as to be injurious to vegetated ; and tfagland 
never improves much, till this water is completely dransad 
and kept out of it s i 

Suitable tn^- When 1 wd of this desenptfou is rerwered, and* well 
cure requisite stocked With good grasses as above described ;^ibese groases 
ehould be encouraged by such manures as suit tbe sucb> 
as wood-ashes, peat-asbes, soot, and other top-dmamgs m 
the spring, till the grasses are completely estabhsllsd^^'anil 
then hfpo, clmlk, marl, clav, sandi^^or wKiiftavea omts the 
laud best, may be used m large qnanlitieaas 
nures, but not until there is d yoWl cam ajf gfWjls e» She 
land In the choice of these maaures/ iooal^ manures will 
be useful , theory, on the soundest principles, is sometimes 
^ - fallacious But the golden rule of agriculture — to use such 

mantrtiss' as uhll make Heavy land Itghler* and lij^ hioA 
heavier , cold land hotter, and hot Jand colder^must never 
be lost sight of He tteit kiroiM and follows this rule, and 
he only, is a farmer 

If any of } our land ht ciipiibtebf irngatmn^ and you have 

icdf^r 
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wut enough to do it (the great enour has beeii m irt^tionr 

attemptiDg too loitch laod with a fp^ea quantity of wat«»r) 
no improi^erolnt can be eo gM,U But the land miistanot 
unly be fvrat drained of rta ilmder-^aier^ but mii^t be b) no* 
tfire» or made by art, capable of drainrng itself, and thif 
speedily^ iVotti the ^ater to be brought onbv irrigation, oi the 
attempt should not be made, and maish land is sfldoia lu 
thih shape, unle^ a hvei runn through ti and there is of course 
a natuial fall in the Und where >ou have this idvantige, 
embrace it by all means , if joii have not, be shy ot attemp- 
log ariy thing on a Urge schle, until jou have consulted 
some one viho perfe<tly unfkrstmds the subject With 
all the improvt meuts to be denied f/‘om iriigotioii, 

(and it oertiiinly is the gi cutest improvement in Ugittulturi) 
local prq'udices, m countiies nheie it is but little knmn, 
are strong igauistit Every thing may look fivouiablv^ 
and yet the water may wot agree with the 1 \iid^ oi the laud 
with the water , and tlie owner may be put to a gieat ci4- 
perice, and not only be disappointed, but wliat is to the 
tuH as vexatious, be laughcnl at by all Ins neigh hours* 

Begin therefore with a little, and do that little well. 

Yon must not pretend to undertake niigition by any 

teikcrnstructionsi which 1 or any one else can give vou ^ ou 

must get a roan who undeistands tin- subject praCticaMv, 

and who Will undertake it at a bxed price poracu. lint 

even then 1 would do but little it hist, then wait ajejr, 

and nee the eftetts, beiore I would go fat ther And by the w c ary ttn 

hyi It IS absolutely necessary, that jour own woikmenthiould ti«- 

sew the effects, end understand the subject, and be fond ^ ^ 

of it, far every fanner, let him profess whit he wiH^ go* 

vetoed by kia om workmen; and whatever lie may iH* 

t^pt to do wiU nWr fu41y succeed, unless he eon get tbetu 

to like It as well as hinibelf. 

I am, &c 

UQrswgham^OcU 1804* lUQIVlAS 
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30 0^ 

Ditto 

Ditto 

5 

34 

36 

42 

30 

10 26 

Ditto 

Ditto 

6 

36 

36 

41 

30 

30 27 

Rdin 

Ram 

7 

38 

39 

46 

28 

30 16 

Cl mdy 

Cloudy 

8 

40 

43 

50 

37 

30 3^ 

lair 

Ditto 

9 

42 

40 

j2 

44 

30 14 

Ditto 

Ram 

10 

46 

50 

56 

15 

^991 

Ra^'n 

Cloudy 

11 

48 

42 

53 

32 

29 56 

Dit^o 1 

Ditto 

12 

40 

43 

48 

40 

^5 80 

r»ii 

Ham § 

13 

42 

44 

52 

38 

2902 

llaiu 

Cloudv 11 

14 

42 

45 

46 

40 

29 09 

DitiolT 

Ditto 

15 

43 

46 

50 

40 

2947 

I in 

Ditto 

16 

46 

47 

53 

41 

29 08 

Ditto 

Rair 

17 

41 

40 

43 

34 

29 15 

Ram 

Ditto 

18 

36 

37 

42 

32 

29 57 

Hail 

hair 

19 

34 

39 

45 

35 

29 77 

Pair 

Ditto 

20 

40 

38 

42 

35 

2973 

Snow 

I Ram 

21 

38 

40 

42 

39 

29 58 

Ditto 

Cloudy 

22 

44 

46 

47 

4^ 

2967 

Ram 

Fail 

23 

.43 

41 

46 

40 

30 OJ 

Ditto 

Cloudy 

24 

41 

43 

48 

38 

29 28 

1 dir 

Ditto 


* With very told wiiid 

t 1 lom 9 4 M to 1 P M tli^ t\90$^%eterta^ 4% aud duiug the heairy 
stoim of hail teli to S8, and afterward^ 49 

* Venus and llfai s risible at times ^ 

Very high wind at il P If "r K Lig;htnmg at 9 P M 

(f TUtindtrat halt paht b A M | wUh had and lightning, at 1 P 

* tieavy ^now & 7 P >1 , agw, dunug the idght of the stist 
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ARTICLE I. 

Obser^vatwns on the Natural History of the Dners In u 
Jjetterfrom PiTnicic Neill, Es^ , Seeretcry to the Wot» 
nerusn Natural History Society 

T'> Ml, NICHOLSON- 

JOfak Sir, 

Laving paid aon^ attention to the natural hiatdiy of 
the Divers, 1 have subjoined some remarks lu answer to 
} our correspondent's mquuies concerning Xhe Emhet^goOiO* 

And am, with esteem. 

Yours, 

Edinburgh, March 17, 1809 PAT. NEILL# 

The Danish, clergyman, whose account is quoted by your Bluodtr m the 
cormpondent, is said lb afirm, that the ember-goose 
** lives constantly on dry landt and although it has been of the name 
often seen with grown up young, no person has ever found 
VoL XXIII No, O rts 




probably a mi:» 
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neat ** Theic la here, t» my a palpable Wtiii- 

der, which must^idvc eithct fhDni^ a|aistrttiislatJM>ri, 

or from the accidental omiaaiott of sotne i^ords irthe'^ri- 
gmal were consulted, I shoiiid not be surprised t6 find it 
run thus The ember li\es ronstantly at sea, and is never 
seen 6n the dry land,” &c That thte most bo ibe import, 
stuns Liiduit from the rest of the account Ifthe etnbei 
lived const uitU on llic diy land, in the narrow and confined 
iHlamIs o( Feroc, the ncst and ^onng of so lar»e and ye- 
mn-rkablc i bud have been i iiniliar to the natives 

we ire told, that, although it liis been often seen 
with grown up voun^, no pi rson his ever vet faund it*- 
nest ” It IS indeed idded, As it has a laige hole under 
each wing, miiiy have imagined, th it it ther^ hatches it*- 

Supposing th it the f^gs w'ere really hatched in hollows 
undtr the wuigb, (wlm h is loo extr i\ agant a notion to be 
granted without completa proof) we cannot for a moment 
believe, tint the }omig could remain there till they wen 
“ grown up” But fmthci, it the ember lived constmtlv 
on dry land, there would evidehtK be no 0 ( ( asion at all for 
this singularity in the miuner of bitching its eggs, which, 
on the other hand, might scerti commodious, on the^snppo- 
sftion that tbe bird hv-ek cot^tUntf} tti sca^ And the opi- 
nion, that It does live constantly at Sei, has procured it 
sometimes the striking appellation of the herdsman of the 


sea. 


If any confirmation be wanted, T may state, that, by tin 
pprce^lipn I have suggested, the Feroe account of the em- 
bej i’’ brougjit to agree per^efly* with {he opinion enter- 
iatued this day by the common people m the Orkney and 
^^tlani islands These, ^t wilt be recoltcctcdl were for- 
merly sub]ect to the Crown id* Dertraii'k, mid nttimately 
coBUuAed with tbeTeroes. That the v iilgir notions, there- 
fore, iirevalentin our own noithrin isHnds and in the Fe- 
jo^ should coincidt , is extre tiielj natuial that the> should 
be directly cobtrari to eadb olliu, sr eins exceedingly unna- 
tural and impiobable 

In the course of of tliesc islands ia the 

aumuicr of 1804, I madeft^^ivt in<][uinea concerning the 
‘ habit- 
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as 


hlhita of tho cmb«r-go(^c, both of the best uiformed gen- 
tiemooi AxmI of th$ fishermen gqd common people. 

the lo^tor class I was unm>rai!y assured, that the em- The commDti 
ber cou^jiucs constantly at sea^ a^itbout ever touching the 
land, and tbat^tt hatches its eggs m holes under its wings, eg^s undar tb 
Yhis jast opii^ion I found was adopted, becao'^e, though the 
* inbe^ 13 never seen on land, nor have its nest or eggs e\er 
been di‘*t'ovcrpd iti the islands, jet the old ember is fie- 
quently ob^^erved m the friths and bays, attended b\ a cou- 
ple of young ones 1 lemarbcd that, both in the Oikriey 
and the h^hetland islands, the common people in geaerul 
rOfidt ijo distinction between the true iininer and the noith* 
ern diver, but included both under the name of ember- 
geese some fishernien, however, denominated the northe**n 
(livei, the great eiumer, or ember , but the batching of the , 

egg under the wing was supposed to be equally chiracter- 
islie of both 

From the gentlemen resident in both sets of islands, who Account ^iren 
were sportstnen, or had been sportsmen in their jonth, I 
learned, that both the true inimer, colymbus uniner, and 
tlie northern diver, exilyiubus giaciahs, frequent the friths 
and bajs during the whole year, and ver^ much resemble 
each other m their habits, only the northern ‘^divei is ob- 
served to be more common in winter than m summer, while 
the emmer is cquallj common all the year round On this 
account some gentlemen were of opinion, that this last 
might probably breed m some of the unfrequented fiohns*, 
but thej acknowledged, that its nest had never been found 
indeed ncitlier species had e>ei been seen to go ashore, far 


less been known to breeds I was told, that when pursued by 
a boat, both kinds swim with astonishing velocity, whena^ 
proached, they dive vfery rapidly, and occasionally cbangiQjr 
their course under water, rise to the surface at a great ai»» 


tance, and in a quarter altogether unexpected , thus 
fling the el]oi*ts of their pursuers When suddenly sorp* 
prised, or very much teazed, they sometimes, though But 
rarelv, run along the water, beating it violently with tbeiT 


n mgs, and ottering cries not unlike the bowlings of some 


* A hplm is a (mall uninhabited nlaild, used onlj for pasture 

O ft .mall 




trace. cdT 
ivho 


.ee^HbllyHI^ooL 


KATDRiL lltsaPOft| or Tali diVcm 

small (logs, butJt{iejr1i|V^ 

Oil wingi Of even to 
ones, wUxh are sera 
learned, of suffita^ta 
Perham tireeds may have tome hin 0 % 
fartotWr* or GrtenUmd- tWi 

the testimony was unift^. ^ ^ 

There a no In rtgmd to tlit allaged Itol^^^l^Mw-v » 
mtrUbte M- »“'•'■ IS***' torrespondeja, tJu»t‘tio,«^|fl1|j!^ 
low under the tins, nut only from Wing emunliiadl 

"‘"S ‘ ciiiieii|i«l|f t|l 

ctisted 11^ J^t s^ tjM 
bisd, as aomefltttra^l 

on a 

they found im*i«8t«r WUttenii ^ 
thoo may bt aeen uuafer tbe wiagf' cdT cAnmmn i^iiose 
'1 he same tliliig tn^jr 1 “ alftrin^^»f|iW di+m» I 

have at di&rent bmes mwnire^lj^lp^ grown ape- 
tunens of this benutifurlbird, wbitb wdre foimd entangled 
in nets set in the Frith of Forth for thornback and akate» in 
the months of Apiiiond Slay / ao^ jm fme of &ese were 
there an/ reipark^tf ' 

Accounts given I sbaH close the^i^ rematkb (irl^ch hate timluiff 

extended to too |ppeat o lengtli) with some slight notice oi 
the accounts to bj^^^nid in books* 

Waliacn^seD Tbe elder WaThiee, In his History of Orknev, 1692, 
gravelly states, that the eminer has its nest and hitches 
Brand its eggs tinder the water ’* Brand, a Ytitto/aeat to the is- 

lands by the General AssemW} of the Church rf Scotland, 
hh 0e8cnptiun, published 17di, repeats tbe same story, 
^Ji^f^ual jjotemnity ‘‘It bath its nest wherein it hatcbetli 
one br tao ut once, under the water at the foot 6f 
bir R Sibbslil# as they informed me hath been found ” Si^iSobert 

Sihbald, rather tnrautioubly following these uuiha#s, |^es a 
stmdar account The other notion, of its hatch 1 itMggj, 
Footojjpidan tinder tbe wing, is coiintcnaiued by Pontoppidahj^in his 
History of Norway, 1751 

Horrshow Hoirebow, howevei, in Ins Natural History of Iceland, 
1758 , gives a much more natural and rational account. 
“ The /am,"’ he si\a, *• is unmolested, ^jr the^pefl^e give 

tliioisehes 
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fl jui^ ucBif mi 


thiNas^yil^ 

mo^ 
ttwtdnr 

}tt|MicM3r|)^ 


p^lttaX vt blood, neither 
jj^en, ^hcy binld m re- 
1*^ te t*iara eiwi* here, 

' JIpiW iiniti(Hr<. Itisnotper- 
b]^ tb# ieriD hm, Horrebow 
4 llr the aerthem diver, but it 
' bodt are in other resfiectt 
i« aw wnwipiediQt irf the aorthern dirar is 

HU that of thejm* 
both perfono the 
of |(|||^ of ^ Mtoo sort» atji 4 io a 

loaoo^ toftiowhat , 

Upon codaaliai^^M^ Ornithologioit Die-* CoL Montagu 

twjmrjr^ ^ ^ f0ii0ft4 ^ tlie greats . 

oit t 10 tefj^ without 

tabiag notKio pfauf H# reports above detailed, 

he merely it ioAei a tiM on the water» placed 

ampngst the Tedi and Hagsi^ m fre$k wattr lakes* He 



does Dott however, metition any authorities* As to the 
northern diver, he obborves, that ** it is not utieommon m 
Iceland and Greenland, where it breeds m the fresh waters. 


and is smd to kiy two large eggs, of a pale brown colour, m 

the tnontb of JItKie Ho mentions that tins bird seldooi 

leaves the water; but that, iii the Sfmng of 1797 % one was js northern di- 

taken near Penzance in Cornwall, at some distance 

waters It appeared incapable of ratsmg itself from the «ater 

ground, yet did not seem to have any defect. It livul tor 

SIX weeks in a peud» ending fish thrown to it 


11 

Desertpfion of an Apparatus for makinq carburelted JVidro»« 
gen Gas from PitcoaU and lighting Mannfactorm wjlA 
By Mr S imuel Clegg, of Mauchester*^ 

Dear Sir, 

r 

HEN your son ^as in Manchester, he called to sec Mr Clegg 
my nephew, Samuel Clegg*s, improied gas lights, and was 

* Trant of See of Arts, vol XXVI, p 902 The silver medal was 
^otaS IS Mr Clegf for this cammuaicstiwis 

de=}irous 
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GAS LIGHT C6AI 

desirous to liave^ a plan of Kts my 

promised him, anfl 1 undertook td it cofe^eyefl io \ou 
1 have, accordingly, taken the opportunity sAdiiig to 
the Society of Arts a plan and eK;planfttion of hiS appara- 
tus 

M cd gM ligi u He lighted a large manufactory in Vorkshirfe some jears 
years ago, ^ principle, and has since lighted some 6ui1d- 

ant! freed them o i ^ 

from otFcusivc lugb m this neighbourhood, and I Delie\€ he is the nm 

jiuell pel son, who succeeded in rendering these lights free from 

the offcnbive smell which generally accompanies them 

My nephew served an apprenticeship to Messis Boulton 

and Watt, of Biinungham, in the steam engine busmens, 

in which he is now engaged here on his own account, and 

has made considerable improvements in their constiuction 

I remain, dear Sir, 

Your most obedient servant, 

ASffl[\\ORTH CLEOCx 

J^IdncheUer^ Moy 18, 1808 

SIR, 

Co^tof iheap* Your esteemed favour I have received, And, according to 
paratub your request, have sent }oa a fuller explanatidn of the g$(%- 
ometer and lamp, accompanied with farther drawlngfe 
A gasometer, containing seien hundred cubical feet of 
gas, weighs about twenty hundred weight, and costs about 
two pounds ten shillings the hundred weight 

The whole of an apparatus complete, cApihlfe bf support* 
ing forty lamps foi four hours, each lamp aflordmg light 
equal to ten candles of eight in the pound, will cost about 
two hundred and fifty pounds Each lamp consumes Six 
cubical feet of gas per hour 1 am happy to find, that the 
Societ\ ha\e honouied my communications with their atten- 
tion, and 1 remain, with great respect, 

SIR. 

Your most obedient servant, 

S Ci^EOG. 

Mcnchestert Aug 12 , 1608 * 


jRe/erence 
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Rrfetence to Itfr S Ckgg^js ttifproved A^raius /or extract- 
ing Cai^buretted Hidrogen Ou^ /‘Ofk i^t CW, Set Plate 
4, 5, and b 

In fig. I, A h\iom the cast irott ntort^ wte which ate put Dwcnption of 
ilie coaK intended to be decotnpobtd by means of a hre apparatus 
underneath it» the heat oi which surrounds every part of }t, 
cxpeptiug the month or part by winch the coals are intro*^ 
duped. The hd or iron plate H, which covers the mouth 
of the retort, is ground on air tight, and fastened by meani 
of a scrtw in the centre , C is a shield or saddle of cast 
iron, to preseive the rctoit fioin being injured by the inten* 
sit} of the hre undcrueatb it, and to cause it to be healed 
more uniformly JJ D D represents the cast iron pipe which 
eonTcya all the toiatilc products of the coal to the fefr4ge« * 

rutuiy of caht non £, in which the tur, kc , extractird front 
the coal ih depobitedf and whence they can be pumped out 
by means of tlie copper pipe i fV is the pipe which con- 
veys the ga<j to tlie top ut the cyhndncal vessel oi receiver 
Ilf this receiver is air tight it the top, and consequently 
the gub displaces the waUr in the vebsel II, to a level with 
the small holes, where the gas is anfleied to escape and use 
through the water of the well /, into the laige gasometer 
K* The use oi the vessel i/is pointed out us follows, Vir 
If the pipe G reached all through the water, without pass- 
ing into the vessel H, the g is would not be lendci^d pure 
or washed, and if part o I the pipe did not rise above the 
water, the vratcr would have free corammuoation with the 
tar, besides expaaing the ix^toit A to vl veiy great plK^ssure, 
so^ to eqdangei its bursting when red hot Tim vessel or 
receiver JJ, in a large apparatus, ib about eighteen inches 
du^metar, a^d two feet long ; the quantity ot gas, theiefore, 
which it contains, is sufficient to till the pi|>es and rctoit 
when cool, prevent the pipe G from ai ting us a siphon, and 
expose tile gas to the water without endangering the re« 
toit 

When the operation begins, the uppei pari of the cjlin- 
drical gasoinfter K, fig 1, made of wrought iron ptalcs, is 
sunk down nearly to a lev^ w^jlh the top oi the circular will 
/, and IS conbcqaentiy Heady fitted with water, but it rises 

graduuHy 
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Description of gradually as ithe gas waters U and 4 jUsflae|w wat«r tha 
the apparatus weights ^ ^ suspc^nded over pulU^ hy ishai^Qs k«ap rt 
steady and prevent its turning rouqdi^ ot)iarvnsa t)ie kMtfr 
stays a/ of the gasometer would come into contact with Aha 
vessel H There are two sets of these stays, one shown at 
Mp and the other at N 

There is also on iron pipe 0, made fast in the centre of 
the gasometer hy means of the stays, which slides over the 
upright pipe P, by nhich contrivance the gasometer is kept 
firm and steady, when out of the well , it likewise preventa 
the gas fiom getting into the cast iron pipeP, and thcco|> 
per pipe P, any where but through small holes made in the 
pipe O at iS at the top of the gasometer, where the gas is 
perfectly tunspureiit and fit for use 

The pure gas enters the tube O at the small holes made 
in its top at Si and passes on through the tubes Pond JR to 
the lamps, where it is consumed and burnt. 

The seams of the gasometer are luted to make them air 
tight,, and the whole well painted inside and out^ toprcscrie 
it from rust 

Fig 2 shows a horizontal <;ertion of the lower hoop of the 
gasometer K at the part M» with its stay s or arms, and the 
manner in which the iron pipe O, before described in fag 1, 
gliding on the tube P, passes through the ring in the centra 
of the hoop A horizontal section of the receiver H ap* 
pears therein 

Lampi for Fig 5 shows a section of one of the gas lamps The 
burning the gpace between the outer tube T and the inner tube is to 
he filled Hith gas supplied by the pipeP,«hown lo fig 1, 
where a stop cock is inserted for adjusting the fiame, which 
gas ps«ises through a number of small holes made in She 
outer edge of a circular plate shown at fig 6, which uurtes 
the tubes T and V at their tops V is the inner tube which 
conveys the atmosphenc air into the centre of the fiame; 
the ypper part of this tube is made conical, or widening 
outwards, to join a circular plate with holes m it, a hori* 
zontul view of which is shown at fig 6 JV \ti u button, 
which can be placed at a small distance above the mouth of 
the lamp, and its use is to convey^ iitan expanded manner, 
all the air which rises thremgh thus fbbeto the inner buriace 

of 
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«f «ti9ieU thie combust it>fi very muc'Ti , tlhn 

bat^ VBfjK^ be bCC 4t any coovenient distance above the 
tubes of tbe-lampi ^s it sinks in the cross bars XX^ b) 
sshfch )t leswpfrartcd m the inner tube 

A current of air ulsu passes between the glass tube or 
chimney and the outer tube thiough holes nnde in the 
bottom of the glass holder, as in Argaud's lamps, this 
surrounds the flame, and completes its combustion, as ex* 
plumed by theVibw, 3, and section, fig 4, which have 

JL glass upon each Z Z Z figs 3, 4, 5, and 6, shpuv the 
tube through which fhe lamp is supplied with gas from the 
pipe R, hg 1 


III 

A Cheap Method of Preserving Fruit without Si/gpf, fbi 
Domeetic Uses or Sea Stoies Mr Thomas Saduino* 

TON, No 73, Lower Thames bireet \ 

SIR, 

I SliALli be much obliged to you to lo> before the So- Prints presm 

ciety pf kc the enclosed communication, and a box 

containing the following fruits in bottles, preserved without 

fugar, namely, apricots, gooseberries, currant^, raspber- 

Tiesr cherries, Orleans plums, egg plums, green gages, 

damsons, and Siberian crabs I have also sent some fresh 

£nglish rhubarb plant, preserved in a similar manner The 

same mode is applicable to other English fruits, as cran* Apphcalilata 

bemes, barberries, and many more This manner of pre- 

serving fruit will be found particularly useful on ship»board Particulail^ 

for? sea stores, as the fruit is not likely to be injured by the 

motion of the slxp, when tlie bottles are laid down on their 

sides, and the corks kept ipmst by the bquei, but on the 

contrary will keep well even in hot climates 

* Trans of tlie S«e of Arts, ypk XXVI, p 14^, five guineas were 
yotod *9 Mr ^ iddmgton for S^fbemion, 


The 
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The cheapness of the process will rendef it d«s«f«lii|j^ of 
the attention oi all famrlies from the highest to the lo«r«st 
ranks of societ}* If the instructions I haine sent are nfdfl 
ntteniUd to, 1 h iic no doubt, thati^hoever trieaaiyiiic^W^ 
inll tind it to anbiA cr hia expectation. 

i am» Sii, ^ 

Your most obedient humble servant, 

THOMAS SADDINGTOCT^ 

A new Method to pfcser'oe vanoi/9 Sorts of JEnghsh Carden 
arid Orchard frmts, uithout iangar 

Frrit?* norolly general utility, as well as luxurious beneht, arising 

ustial, Irotn lliL Iruit produced by our gardens and orchards, is 

well known and acknowledged at the festive boaid of every 
i irmly , noi is this utility and beneht less manifested bv a 
desire ot many peisons to preserve them for culinary pur- 
poses in the moit unbountdul season of the year, and 1 am 
well peisuaded, that this commendable desire would bo 
but pre erving gr<^»tly extended in most families, was it not attended with 
itc3wpt.ixsi\c, much expense is is generally the case by presei^mg fruit 
in the common mode with sugai, this article thieiiy con- 
btituting the basis by which it is eilected In addition to 
the ^xptnse of sugar, which is frequently urged as a rea- 
son for not preserving, there are other objections to that 
method, iiid what 1 am about to mention cannot be consif^ 
dered is the least, namely, the great uncertainty of success, 
th< s T;:ir ot< asioned by the strong feimentabje qualities contained in 
a ii rm nf, m^jiy g^rts of fniit It may be said by some, that fruit 
may be preserved for a length of time without sugar by the 
ordinary mode of baking or boding, and being closdy 
stopped up, to which assertion 1 fieely assent, but even 
this method is frequently attended with uncertainty, for if 
the* cork or other means used for keeping the externa) air 
OI tip iri ^ out of the vessel becomes dry, or from any other causa the 
^Tow xnouU / atmospheric air exchanges place with what is impregnated 
by the fruit, it soon becomes rooujdy and unftt for us^, 
Thfcri vr- from these consideratioa^ an^ ^ desire of preserving 
^ fruits ut a trifling expense, X have ma^a various and suc- 
* cecMful 
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c4s]|fti1 of doing It without hugar, and *it the 

bsime tihie a ti^ftamtv of the# retaining all thobe 
ahti^ jlaV6i!irrs wHich they naturally possess, and it is highly 
pi6bal»Te/lfSat Ihfey xTltl keep peiltctH good for two or three 
}ear8> or even a longer period, in anv hot climate, by which 
it appears t6 become a valuable store for shipping or export 
tiitioti* as I have exposed them to the action of the mendian 
^fm m an upper room, during the whole of the summer, 
xfter they have been so preserved (being done in isoh) 1 
have now the pleasure ot la} mg before the Society spccunciu 
of the fruit alluded to 

Pfociss for presenaig Prints 

The bottles I chiefly use for sra ill fruit, ♦neb as goo'-e- Troresa 
berries, currants, chtines, and rispbtnics, ire selected 
from the widest n< f keel of those used for wine, or porter, 
as thej aie procured at a much cheaper rate than what are 
gertemllv called goosebeiry bottles Having got them pro- 
1 erty cleaned, and the fmit ready picked, (which should not 
be tod ripe,) fill such of them as }ou intend doing at one 
tunc , as full aa th(\ will hold, so as to admit the eoik going 
in, frequently shaking the fruit down whilst filling Whtu 
donci flt the corks to each bottle, and stick them lightly in, 
so as to be easily taken out when the fruit is oufficiently 
scalded, which may be done eithei in a copper, or laigi? 
kettll?, or siucepaii over the fiie, hi‘>t putting a couise 
cloth of un} ^rt at the bottom to pi event the heat of the 
fife from cratking the bottles then fill the copper, or ket- 
tle, wrth cold ivatw btifficientlj high for the bottles to be 
nekrty Up to the tOp in it put tl em in sideways to expel 
the air contained in the cavity undei the bottom ol tlie bot- 
tle , then light the fire il the copper is used, taking care 
that the bottles do not touch the bottom, or sides, which 
will <?rtdangcr then bursting, and increase the heat gradually 
until It conus to about one hundred and sixty, or one 
4iitndred and &et^etity degiees, by a brewing theirnoinetei, 
vhicli generally requires about three quartets of an houi. 
for want of such on inatrumeiit it may be very^ell ma- 
naged hy fudging of tl»t degree at beat by the finger, which 
IKiwy br known by thjeVifter feeling very hot, but not so aa 

te 
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fp ftcald it If the water should be too hbi* e little ooM 
be addid to keep it o(f a proper teniperature^ Of the 
lire may be darkened* W'hen it arriyea at a sufficient der 
of be'it, it must be kept at the same for about half W 
hour longer, whicli will at a|I tunes be quite enough^ as a 
kmger time, or g.<ator heat, will crack the fmit, 

Dunngtiu tniu the bottles are increasing in beat, a tea 
ketth iull of witer must be got read} to boil as soon as the 
Uuit H sufficient^ done If one fire only is used, the kettle 
containing the bottles must be removed half off the fire-. 
wPwn it is nt the full I eat required, to make room for ^oil* 
ing the water in the tea kettle As soon as the fruit la pro- 
peil} scalded, and the water boiling, tike the bottles out 
of the water one at a lime, and fill them withm an inch of 
the cork with the boiling watei out of the tra kettle Cork 
thtmi down iiimKdiattl> , doing itgtnll}, hut very tight, 
by squeezing the coik in, but tou must not shake them by 
driving th< (ork, as that wilf endanger the bursting of the 
bottles with tht hot water, when they are coiked, lay tliem 
•Town on their bide, as bv this means the cork keeps 
swelkd, ind prevents the air escaping out let them lit 
until cohl, when the\ may be removed to any convenient 
place of keeping, always observing to let them he on theic 
bide until w inted for use I>unng the fiist month or two* 
after they arc bottled, it will be nceessar} to turn the bot- 
tles a little round, once or twice in a week, to prevept the 
fermentation that will arise on burnt fruits from forming 
into a criibt, by which proper attenticm, the fruit will be 
kept moist with the water, and no mould will ever take 
place It will also be proper to turn the bottles a little 
round once or twice in a month afterwards 
Btr p t Having hud down the method of preserving fruit without 

bugar, in as clear and concise a manner as possibleji I will 
rceapitulat^ the whole in a few words, which may be easily 
remembered bv any pcison Fill the bottles quite full with 
finit Put thi corks in loostl} Set them in a copper^ oP 
kettle of witer Inert ase the heat to scalding for about 
three quirtera of an hour, when of a proper degree. Keep 
«t the same half an hour longer Fill np with boilmg>wa* 

ter. 
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ier Cork 4 o\va tig;bt I ay them oa dioii »ide uahl wanted 
use 

It may be said as an additional reason, ns viell as ckeap»BottU 
ness, for usings wine, or porter bottle®, instead of g^oose- 
beriy , that there is a difficulty of obtaining them, cren at 
iny price, in some parts of the country , and indeed they 
are equally Useful foi small fruit, and answer the purpoM 
quite as well, exc^epting the little lucomtinentp of getting 
the fruit out when winted for use, whicli may bi easily 
done by 5rat pouring dll the liquor out into a bdsoii, oi any 
Other vessel, and then with a hit ol bent wno, or small iioa 
meat skewer, the fiuit may be raked out Some of the 
liquor first poured off serves to put into the pies, ^drls, or 
puddings, instead of water, as it is strongly impregnated 
with the virtues of the fruit, and the remamder may be 
boiled up with a little sugar, virhich make:> a very rich and 
agieeable syrup« 

In confirmation of the foregoing assertions, I now pro* Specii«p-»^ 
duce twenty -four bottles as samples, containing twelve t!if- 
ferent sorts of fiuit, viz api cots, ihubarb, gooseberries, 
currants, raspberries, chtirits, plains, Orltiu plums, egg 
plums, daiQSOns, Sibenan crabi>*, and green gages-—* 
winch have all been pre&eived in the manner above de- 
scribed 

In order to diversify the degrte of heat, and time of con-* 'llie he 
tinuauce over the fire, 1 have done some in one hundred 
and ninety degrees, and continued tl em iii it for three luof, ounuiusC 
quarters of an hour, from which experiments it is evident, 
that the heat i-* too powerful, and the time too long, xs the 
Iruit by Hus degree and eonti nuance is rendeicd nearly to a 
pulpt 

In the summer of I8O7 I preserved uinety-five bottJoa of Co.t 
fruit, the expense of which, (exclubive of bottles and corks) 
was £l 9 s 5 {d , but hiving some fruit left, it will not be 
right to judge them at a higher rate than jL^l 94 , and al- 
koH^ug os for the extra coah consumed in consequence of 

Apphs and pears cr^y done Worshipping;, d:c 

t S^me of thsi« 9 f 1^07, were done tn IbO and 190 d«grc*e» 





PmfkL 


Wot » 


Method of do 
ing It on *1 
Urge scAJe 


crirAir 3ic£Tii<>^ ifitrtt, 

fEi> not lia^vuifi ti q<H|v«|HeDcy of doYr»|if 
eight at a time» aiui tltio being ^one at fourteen 
tunes* it will amonut to ill Uno Average oast^olT w)HCb^ 
IS R(*ai1y per bottle,o\c1o&»i\e oi titetiouble of aUendini^ 
fiut tf wc cstioiatr thtir vuImo inj^he aiqter $ei|soa 
tt the botth , ibis being in general as low or lower thaO 
the inaikct piia, they will produce jSf4 Hr , bgt ?o«inp 
out bottle b> 'ictidtnU reduces it to t45,» Itariug a net 
profit of ^3 on nuietj-foiii bottks, biding a tl car gum of 
ncarl} two hnUdied pti cent 

Another grtat advantage resulting from this statemciiti 
will ippuii hy making it an nrtitle ot store for shipping, or 
exporUition , *lnd I shall submit a ftw ideas tending to pro<* 
mote such d beiiehcial obfcct )>y doing it hq ^qptities , 
tor which purpose sufficienth extensive premises mjnst be 
httid up, with a pioper number ot slieivcs, one above anq« 
ihcr, at a distance ot about live inches 

The \esbcl for scalding the tiu|t pi should be a lotig 
wooden trough ot 3i\, eight, or teq feet iq length* two or 
three in breadth, aud one in depth, iitted with laths across 
to L(.i.p the bottles upright, and trom t dbpg against one 
another, this trough ot water to ha\e the htat .tomampi* 
cattd to H by steam, through a pipe from a closed bo^cr 
at a little dibtauce The boiling water, wanted to HU the 
bottles with, im} be c onve}pd tiirongh a pipe and CQtk 
the trough^ b) which arr'ingement, man^ hundiedsof bot* 
ties might be done ni a short tniic It may be prifdetit to 
obsiivc, that this idea is only speculative, not hawing 
actual l> practised) but at the satqc tunc seems to carry 
witlj it a great probability of succe^s^ und v>ortby the exp^ 
tirnciit 

It retrain? now, that 1 state some reason or object for 
tioubbng die bociety, whom 1 have taken the hberty toad^ 
dress with these communicatio is lire brst ^ a dqsird ^ 
publicity, sanctioned by then investigation of tbeeiq^l^ 
meiitb made for picscriuig buit without sugar* Iheidby 
selling the expense attending an object of so 
fbenelit and utility Ihe second antes from a pars<^»id 
^luute consideration^ but on this subject I simibouif 
urve, that 1 wish to throw inystU entirely on that pro- 
tection 
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ivbidi has evar diaract^vtsed the hbmlitv of tht^ 
jloMtyi and ^at I «hall feel highly hauoured, it they oou« 
ecnre v^hat I hate commuRicated debervmg^ any inaHi ei 
dietr fansur. ^ 

I am. Gentlemen, 

Your mo^t obedient humble senant# 

THOMAS SADDING10^, 


IV 

On Rechimmg Waste Lands* BV Afr Wagstaffe*. 

Gentllmev, Nor'iich, June 27, 1801. 

lS }our influence for the enclosure of Waste Land is WabtcLind 
confessed, ind, 1 conceive, extending within the scope of 
TOur Society , and it should now seem on the eve of a Par- 
liamentary encouragement , I ask leave to recite an expe- 
riment I made on a portion of land, of as obvious fterility 
as perhaps anv present waste within the Western counties. 

This was an acclivit}, which had not been cultivated dcscribf^ 
within inemoiy, and at the foot of it a various tract, gra- 
velly and moor} , broken into hollow space«!, in which waters 
rested during the summer months, whuh Wald's were 
covered with mo^t of tlie aquatic plants native to stagnant 
pools« My predecessor in possession of these waterv wastes, 
during « summer drought, fed their interstices witli sheep, 
which became diseased, and many of them rotten 

The mode I pursued was as much as might oe to extract Stepitaksn to 
weeds, roots, and sediment, lay them m heaps as 
\ ykraNse^ ot manure zqeasurablv to replace and fertilise 
tlmllNuTen sands and gravel, brought from the heights to 
fill op these hollows I then opened ditches, raised their 
iM^^ith sand and gravel, and on them planted large cut-* 
tmgs of poplars and willows The ditching drained 'the 
'-m, jmd the materials from the heights raised this' swamp 

t Bath PaopTt, vol X, f f 9 ^ 
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Ftttc*. tb ibe profier condifcitin of ntfiidow* The 

ilohod with tlionw oaftwilldvr ltj\ nild wtthm tb« iMMiks 
mlttid them with eeedliog trees h^A for^it « diyers of the 
Ibriner have been taken down for use, and some of the 
aqnatie cuttings are grown to a Umber mei^ure, while the 
fieieral subdiviaionb, meadow and upland, have been culti- 
¥utetl, arid borne eveT> species of gram aud tierhage^ con- 
fessedly upon an equality v^ith the long UlUgtd circumjacent 
licldb 

The process % a piocess thus pursued, of which 1 have prtsutned to 
txttnt” this example, the numerous inilhons of waste acres* 

winch yet disfigure our nttion, lua} and will become, the 
seasons favouring, under 5 our and 5 our compatiiots* en** 
courageincnt^ a widely extended gaidep, replete with every 
tueful production congenial to our climate, and the boun- 
dary of its tields fenced with (aster thin mg trees, and 
more abundant m number than the present 1 irge tracts of 

Xinher forest pioduci, provide for geotrations yet to come «a in- 
crease of those nece<;sary tunbeis, that have gnen this qiand 
an intercourse with the uihabitanis of every maritime clime, 
and an acknowledged superiority 111 the c^oiniuercial lyorld, 
which probably it would not have obtained but from the 
indigenous growth of these not sufficiently valued timbers 
AlUiough your extended eiirouragementa have much in-* 
creased them by multiplied plantations, yet their growth 
may be indehnitely enlarged by an encouragement for tbeir 
acorn seed to be placed in every raised bank, or their^seed* 
lings planted m evi^ry uew foi med hedge-row , whklr most 
effi< aciously might be enforced by Parliament aa a condi- 
tional obligation on all to whom Ihey are assigned, under 
the statute of a national enclosuie But as evel'y 3etixi<- 
nary of oaks must be referable to a distant poati^t|^, it 
becomes w 01 thy of every present planter in the 
of bis hedge-rows to have large cuttings 4 )t pofdai^'^mw} 

- 

* A willow fence m this situation has the appearance of 

bat it IS yet improviiiji * ^ 

B (ferent pop# ^kc «igr«, a/K M liui iatles iia%bo|, 

^ t conceive, found its way into any systematical arraageMnt of |^n|p, 
and in course has not iccrited any spedfic ckdrtcter The asat a«- 

iiSuedl 
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aiwl sui intermixture with young trees ^ the le- 
«itOiHtube Those 1 ba\e alreadv known may be taken 
down as timber during the life of the planter^ and as early x 

a& the inlays arc groan to afford slidtir and shade to the 
ljt,id and the flocks that occasionally feed within then en- 
rloisures* 

I m'i\ just add, the fill of the autumn il leaf, with the 
manure of the depasturing cattle, nia> continue the feitilitv 
ot iliLse fields without cstiancous aid, ind where nut n *- s il 
tlily procuiable, 1 maj faithu idd, tint in the litter end of 
tlie autumn ol 1799 I procuied tnrvts from dilltrent wastes, gi nn 
rt eived them on a gi ml walk, and thereon dibblod wlieit, 
almost tiery grain ol which succeeded, branched into di\f is 
< terns, seienlly boie a full nnd perfect gram In • 

the autumn of IdOOf 1 lepeated the tiiil, which at thi^j in- 
st int 19 as piomising -is the othci pio\cd The early spring 
ol this j ear, 1801, I p actised the sune mode with tares 
pt i^e, oats, and barley, which severally are piomising I 

ring foittird these evpcrimcntN to show, that geneially 
c\erv waste maj be rendered pioductivc by the fiist simple 
operation of the plough, and thereby snpeisede the long 
pioress purstnd hv miny , cill fo^th to the cailicst pioduc* 
non the unprofilable wastes of thf kingdom and hence, as 
f li is human ton sight can discovci, piueut such a sensible 

it IS on the opinion of a gentleman well orquamted with botanic 
(hbtiDLtion, who com civ* s il to In. a >aii( ty, pci haps of the fuimtr 
I may apeak ii om an cuIu^iik, expuunrt, that it is a hamlsomt and 
last qrowino; trei, multiplies itself distinctly tiom itn touts, while its 
cutting;s take with ueaily equal facility as the two former 

^ pend<« 7 idr<a, (laurel leared) amygdahna^ (almond leaf) alba^ (com Willows for 
tnon gmy leaf ) lhct»(, thice species 1 know, oi presume, on the pro timlLr 
(piss the fiist his aheady made, will scicially giow to a tnnbei bulk 
The prospective diversity of contiistcd folia&p^ can pci haps be not bet 
ter exemplified than in the in id giccn of the laurel willow, and the 
hoaey kaf of the white poplai 

t There is an average of four large ears to ciery grain dibbled, now 
in full flower, which Conveys an expectation of more than a hundred 
fold increase, the actual lucicasc ot the pieccding year Ihese turves 
or fltfli have reaeived no aid from manuie, or any artificial ilratcr 
mg 

Vot XXni->JvNB« 1809 . Il 
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Waste land 


General state* 


Tint uraincd* 


•caraty at tmt of out pTomcM have retenUy felt. And 
agaWf under the blening of t^rovidence, vitmss a conpe> 
I ten^ fht Olmidves. and a surplua for oAfer nations* lUid 
%e comoiereialiy benefiinal to a large portion of 

ai^fA 

1 am, wiA «ncere regard* 

Your lespectful fnend, ' 

JOHN WAOSTAFFE 


V 

Aetttmt of Waste Land improied by J. BoTtElt, Esq, oj 
Bramshott, t» Hampshire* 

sm, 

In ttie }ear 1B02 I purchased an estate^ situate in the 
parish of Bramshottp in the county of Hants, of which 
seventy acres and upwards were then w istc lands, growing 
a little timber, furze, and ilder, and supporting a few cows 
in the summer, but never cultivated or considered worth 
that expense 

From particular engagement^; at the time, I did not be- 
gin any improvement till 1R04, when I f6und sixty-five 
acres and a half (statute} of the said waste lands in the tol- 
lowing state twelve acres, the site of old fish |||^nds, 
growing nothing but teeds and rubbish, eighteen acres 
one rood tlnrty-seven pci cbes, affording a little sour grass 
and a few alders m wet places, twenty-seven acres three 
roods one perch, quite a morass or bog, with a few alders; 
and seven aeres one rood four perches of very indifferent 
lurze 

whe gre'itest part of the w istc was filled with mnu*^ 
inerable springs that deluged the whole, and caused the 
bog to be saturated throughout the }ear, I considered that 

* TnuiS of theSoc of Art*;, voL WVl, p 117 The silver mMi 
of the society was voted to Mr. Biuier 
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dmiuog was the first to be tals^ 

tMs tj^evr I made m open cut or of fitt to 
deep or more» m the lowest part of tte l»o§^ to lift 

stagnated water^'^ ftcertam with precis^ ibe 
produced it4 fljeit^il|,^tained the lowest possible 
the open cut or ditch, T caused other cuts to be u^ofo 
the beads of^d^Ibnetit Springs whicdi fed the land, 0||||sioii«* 
ally bon&g wilisil|p«ugef, that no spiring might be passed 
di^ > and I the open cuts or drains with stondS 

from three to twfivg feet below the surface, according tock^ 
cttlitshlbces» to carry oif Uie a ater, obser^ ing always to keiqi 
the WeL 

At the highest ground I found rocks, under which the P*‘‘*'®*P*I 
pnatn]^! spnngs lay at the distance of at least fifteen feet^ 
and thence an immensity of water gushed out, which wa^ 
easily passed off through the drams, and 1 hud the satis-^ 
faction to find, that m the course of two > ears the whole 
waste became perfectly dry, and so continued* 

The iCxteut of land thus drained being great, the cost of Cost 
course is very considerable, and amounts to the sum of 
£S^S 2f. lidf 

During this 1 grubbed the greatest part of the land, Expense o 
which from the stems of oak and other timber that had 
formerly grftvn there, as well as the alder, iurzp, and some 
timber standing at the time I made the purclnse, was no 
luconsiderabte work, and cost for each oak stem ninepence, 
and for the soil on which the aldeis and fur/c grew, 
aixpendHper rod, afteonting m ttie whole to the sum of 

The ground being now cleared, I ascertained, by the Prepared f( 
means of a water level, the position of a little brook which 
ran through the waste land, and found that it was practicar* 
ble to turn water over thirty acres of it« This being an 
object of the first consequence, 1 spared neither pains ^nor 
expense to accomplish it 1 removed the high banka roui^ 
fish ponds, which contained some thousand loads o£ 
soil , fiUed up very deep ditches and stew ponds, and 1^4 
seveisd Wece on an inclined plane, burnt the roots and^C^ 
bidi, and prepared, by levelling and making irgter^tMP* 

Atxtjr acres for irrigation, of which sixteen oe^ 

,, H 2 
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though rough and some pasture as before decscribody had 
by draining and keding bpgan to improve considerably, 
m the spnug of 1806, 1 was enabled to turn the wat< r 
over such sixteen acres, from which 1 denied a tolei^abje 
crop*of bay in that bumtucr Feeding it hauler iftcnvard, 
and watering it the following winter, the re wns a good sup- 
ply of feed for sheep till the latter end of April, when it 
was laid up and watered as before, but with far better suc- 
cess, as the crop was not onh greatly improved m tjualitj , 
but lifeewisc in quantity, producing more thjin two tons to 
an acre thiougliout the sixteen «ioh s 

The residue of the thiit} acres })iepucd for irrigation 
before stated, formerly fish ponds and other lough lands 
but lately levi lied and sown with perpetual grasses, is now 
looking remarkably well, and will certainly be in readme^ 
to receive the watei, as soon as the land is firm enough for 
this purpose 

Lo i In accomplishing this work I bad the asbibtance of Joseph 

Trigger, who lived with and managed the water meadow 
of the 1 ite Ml JBakewcll of Dishh y for more than twent\ 
years , niul it would be an act of injiutiee to him not to &*u • 
that the said land is prepared for i w itc r meadow in a 
terl} bt}]e Tins cost me not less than i?223 
pared and As soon as I perceived the effi ct of iny d^ins on the 
burned which was composed of a good deep peat, I paied Ij* 

band thirteen acres of it, which 1 burnt, and spreid th* 
Sowed cole* ashes, then ploughed the land once, and sowed it with cole. 

seed m the month of July The ciop turned out very good 
and fed one hundred and sixty two-shear hogs (Leicester) 
and next white for two months, after which I ploughed it once only, and 
^ sowed it with white oats in the month of April 1807, At 

first the oats appeared sickU, but receiving a few warm 
showerfe In Ma^, they recoitrtd and fiounshtd exceedingly 
king a most excellent appeal ance, to the astom^ment 
of theneighbouihood, for when reaped, they were estimated 
at from ten to thiiteen quaiteis per acre, some parts being 
preferable to others, but the whole good, and I have no 
doubt, for at present tliey art not threshed, that fhtf crop 
will amoutit to its estimate. 

In the course of last >car I pared seven Acres more of the 

said 
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bAid bog, dnd burnt and spread the ashes in a similar a ay to 
the former, and sowed it with cole seed fiom one ploughing; 

ID July last, which likewise turned out a most cKcellogt 
crop, and supported sewn^-two large fheep on uior gtore 
than two months* 

The expense of panng and burning the twenty oom^oaine Expense 
to £^9 XOs. 

The remaioiQg waste land being a lighter peat^ mited Partfaltowee 
mere witli sand, l4idnot think it advisable td pOiw andl®^twoips 
burn, but contented mjsclf with following it for turnips^ 
with which It was sown last summer, but from the indiflh* 
renct of the season, the crop did not prpve abundant, yet 
<iS much so *13 I had any reason to expect , and 1 have no 
doObt, by proper management of it, though by far the 
worst of the waste, it will shortly become lery u^inl fond, 
and produce in succOaston good turnips, barley, and seeds. 

On a review of the foret^oing statement, it will appear General atsta* 
that the expense attending the improienicnt of the waste ^ 
has been great, but it will be iccolkcted, that the quantity 
of land reclaimed is very considerable, the greatest part of 
which has been diained and grubbed, and the iace of it 
entirely changed, that on the cotupanson i now submit, I 
fetl great satisiaction in being enabled to assert, in the 
judgment of able iii« n, th it at the time 1 made the pur- 
chase, the waste land was not worth more than 6s per acre 
per annum on an average, which amounts to ^l6 6d* 

and that it is now worth and let as follows 

£ s d 

Sixteen acres of water meadow, £3 per acre « 4B O 0 

l*ourteen ditto will shortly be as viluabie - - 42 0 0 

Twenty ditto of reclaimed botr, P^r acre - 40 0 0 

Fifteen and a half ditto lighter peat, £\ per acr e t > 1 0 o 

By the year - - jgi4& lo 0 

1 have not pointed out minutely every step i hat has been 
token to dram, to irrigate, or improve the said wast§ 
because the subject is generally so well understood , but I 
trust t have stated sufficient to prove, that the sod, thus re- 
Eilauiiodi IS turned to a great and lasting beneht 

i . bctcer. 
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ve 



OV THE WIREWO&M* 


VI 


Scipie ObserwiHons on an Insect that destroys the Wkeot^ jntp* 
ppsed to be the Wirtworm* By Thomas Wai fori^ 
FAS ^ L S With an additional Note^ by Thomus 
Marsuam» Lsq Tr^as L$ * 


The vireworm Xhe insect which is the suhjeet of the folTowiitg; metfioir 
not knowtn neyer, I believe, beef| noticed or described Jiy anjr eu- 
tomolog^st or agncnltanft, its depredations are the anfnual 
topic of conversation with the latter, yet few know wliat 
insert It 18 , that destroys the wheat in the months of October 
and November, nnder the denomination of the wireworm 
Many suppose it to be a scdopendrcf others ^ species of 
iufust and some the larva of a tipula^ or of the searaiosvs 
rnelolontha of Linnaeus 1 supposed it to be one of the 
pbove, tilj I found two insects in the very act of deftro) wir 
the wheat| as represented in the annexed figure {Pi IV 
Hg 3, a ) These 1 believe to be the insects commonly , 
although very improperly, C 4 ll€d the wireworms iii Essex 
T arv* of a and Suffolk they appear to toe Ian a of one of the ColedJ)- 
terous tribe, but to what genus they belong can at present 
only be conjectured Tlie projecting j iwb soipewhat rebCtSfi- 
ble those of a lucanUs The tWo jointed bristles, and the 
cylindrical tAil, give it an affinity to stapffyhnus 9 bitt%he 
inrva of this Insect is supposed to be carnivorous, and hot 
graminivorous^ 1 fear, therefore, tlwt the gentis of this 
sQsect cannot be determined, till it is traedi to its perfect 
states 


I shall now proceed to relate tlio dtscmreiy of the insiitt, 
and to detail the injOty supposed to be done by it 

Srimccit OOtoHjer 1305, having occasion to call upon 

euUurist whose skill atfd judgment farming ai^ Wely 
equi^ed, he mfortoed me, that his green wheat ws9ll|tng 
adtrlosing plant verv muth, the reason of which he 'iroifld 
not comprehend I immedtatel} sUypccted, that it nfsi* oO** 
lia^onodby the wireworoi, but what kind of insect ityrps^ 


V Trsns of the I mnean Society, vol IX, p 156 
•f Mr PUej|,of oc\t Cl^re^ m Suffolk 

I cpuld 
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1 fould not inform him I therefore requested, that he 

vould accompany me to the held inhere the gieatest injury 

wa:» done, in order that we mrglit examine into it This 

we acnordiilgt} did , and ire were «acc^sful tn discovering 

three of the msects in question, of which two were in tlie 

act of destroying the wheat, ha abo%e tnenifoned With Iti manner of 

their projecting jaws these uistcts cut round the outside 

grass about an inch below the surface of the sod, Id get at 

the >oung white shoot m the centre, which they eat upon 

this, vegetation is immediatel) ftopped, and the plant dies 

I sufpect, that tliev fust cat the flour in the grains which 

bos not been drawn up by vegetation , for, when we touched 

them, they ran into the husks , and two of the three insects 

I earned home in the husks, which appear to be their babi« « 

tattoos, and probably the place where they change from the 

iarta to llieir present ftate 

The injury winch the public sustains by the ravage! of Great mjniy 
tbes^ insects may , in some measure, be calculated from 
Mr Olley's loss in 1$02 he soned fifty acres of a clay soil 
With wheat, out of these ten were destiwyed by them, 
which were replanted by dibbling in one bushel of seed per 
acre The pnee of wheat at that time was eight shillings 
per bushel 

We Here observe one fifth part of the quantity sown de- Calculation of 
atroyed by thefe noxious inseett , but the depredations of 
the wireworm, as 1 am informed by a friend* whose expe- Oom u 
xteace and observatioii enable him to calculate with superior 
jndgmeatt bcuig principally confined to wheat sown upon 
clover leys, old pastures recently broken up, pea and bean 
Stubble*^ we may aupppte the general average of the 
injury to amount to mueb IgSs than a fifth (Mr. OUcy^s 
loss) ^ a twentieth part of what ts sown upon this dascnptim 
qf^iljands will, l think, be deemed a very fair and moderate 
oa|)Mhllitioa The number of cultivated acres of land m 
, England at the time above mentioned was computed at 
eevioi iQiilionb, of which 2,400,090 were calculated to be 
aowo with wheat, and as ouly one half of the wheat an* 
totally sown is supposed to be upon clover l^s, old pa»» 

* Alien Tsylo^ ttq Wuabifti-btll, twn 

lures 
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ture(»^ kc 9 our c^lculfttious uauft he conhi^ed to 1,200^009 
acies instead of 29400»000 ihi8 will giveiSOyOpO acres^ 
atinually destroyed by the insect m queftion , which re** 
planted, at one bushel persucre, wiU i^eqmre 60,000 bushels 
of seed, which, at eight shillings pei buslieh Rro wojrth 
£ 24,000 Beside this, although no extra expense is m- 
cuned by the farmer in preparing the Jand, yet he has to 
pay ioi dibbling in the seqd, which, at five shillmgs and 
threepence pei acu, will cost £ 15>750, or, at the full 
pitei, SIX shillings per acre, ;£ 19,000 It the land ie<t 
qnires harrowing, there will be a further chaigc rf nine* 
puice per acie, oi X2,250, not to uanie other itcmsi 
whieh rendei it difficult pieeisely to ascertain the loss of 
thetiimcj 

If ihe above cab ulation be thought a fair one, and I see 
no reason wl ^ t bhonld not, we find the quantity of wheat 
lessoned to the market by the depredations of these insects 
IS \ery frequently, if not auuuilly, fixty thousand bushels, 
whn b ociaiious to the faimers an additional expense of at 
kaft £15,750 

venting^thc ^^* 1 hope these obsei rations Will pro\e a spul to gentleiPeu 

ij))ur> u^bc. more conversant in entomology and agiiculture thin in}- 

bought all I to excite them to inquire into this subject, ttic result ot 

winch mubt ultimately be beneficial to the public at large, 

b} discovering some means ot preventing the lujury done by 

L uly plough mischievous insects At pi esent we know of no other 

mg not always . , , , , , i ^ 

tui» on v^iit ^han eaily ploughing, which is not always convepient to the 
iai mer, as he wanU to feed his clover land fbs late as the 
lu*^^ season will adiqit of Unslacked hm^ ha^ been tiaed with- 

out ^uccesq^, although It IS well known, if I ud thick upon 
the land abd ploiiqhcd in imfpqdiately, it will deftroy id<> ' 
Ejects of eveiy kind, that arc iin the soil , but m 

places the expense of procuring lime IS too gieat to tlStik 
qf ufing it ip suifiuent qqaptitjts to answer the inl^ei^4^ 
purpose 

As 

f r 

* Farmers Magazine, page 450 

br tU t ^l aware 6t lU beihg Said ihdt part of the irjury sufitaited^ 

’ by the grub oi tin tipula or crane ly , but 1 bi g kave to ob5<*rvc, 

that wlic injury done by, the g»ub is m 'U© spring, and adt <h October ( 
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^ the draw i i& fram the accurate peucd {»f Mn 
erby» no descnpMua uf the iitsect is ue^^ebsur) 

« Explanatwn of the Figufes„ 

iMate IV. Fig 1 The insect, natural size ^ 

^ The same, magnified. 

^ a Tthe same, deftro} mg the wheat 
» b Hole in the husk, into which tlie insect 
ran upon being disturbed. 

AdditiOHol NotCf by Mr. Marsham* 

Thl above de'^ciibed larva is quite new to me, nor can 1 
find any thing like it m the various authors I have con- * 
suited, who have written on the larvae of insi^Lts 1 am 
therefore ignorant to which order it bi long'' 1 1 c name of 
wireworm seems to be given to \arious species of 1 irvae, but 
What I consider to be the true wireworm was sent to me 
some time ago by the right hoaourabh bir Joseph Banks 
A figuie of this I have added to the pi ite (PI IV, 1 ig 4 ) 

The history of this animal I found fully detailed in the mSwcddi 
Stockholm^Transactjous for the yeir 1777* by Mr Clas 
Biei|waiider, vicar of Gothene, near Skan a, under the ap- 
pellation of root-worm This larva, when full grown, is a larva 
abont seven hues long, very narrow, of a yellow colour, 
shining, and very hard the head is brown, with the extre* 
mities of the jaws black The body is composed of twelve 
joints, on the last of which are two black indented specks 
It has SIX scaly feet on the fore part of the body Mr Bier- of a species of 
kander observes, that it remains five years in this state springing bee. 
fore It changes into a pupa, whence issues 
lalhisoKis# 1 have fiequently found it both m fields and 

as makiy of the fl^s have not deposited their eggs till the latter end of 
Sep^Ember, and rho tliat ire deposited earlier are fiew of them hatched 
before ^le spnu^, as proved by Mr Stnekney, whose pami hlet, 
eontlod Ohs^naUvfiA respecteng the Cruh/* now before^ me j tilery 
forr^tbpileprcdatums of the grub cannot be greatly prior that time 
besides, they are most plentiful in the 6y state at the end of Septem- 
ber and beginni^ Qf October i 
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gai^ens nt the roots of divers pUnts> but never succeeded 
in bnnpng it t6 peifection. The author abotre mentioned 
describes four other species of root-worms » vis tnusca 
ffhSp wufca hordeit pfiaTana turca, and Uptila okracen* 

1 Hatter myself, that this valuable Essay of Mr Walford^S 
will stimulate other gentlemen who reside in the country, 
and who arc so materially interested, to enter seriously into 
a minute examination of the various causes, by which grain 
ts so frequently destroyed , so that, b} a numb^ of such 
inquiries and communications, we may at length be ena» 
hlii to point out a reniedy«-*ab every gram of corn that can 
be preserved in times like the present muSt be a public be- 
nefit* 

Mr Bierkander*s papers on the different root-worms I 
got translated by a friend , and the translation, uith some 
remarks of my own, was some time since presented to the 
Eoard of Agriculture 

THOMAS MARSHAM. 


VIL 

Account of the larger and lesser Spedes of Hor$o4koe 
Bat $9 proving them to be sUstinct , together with a Dr* 
sersption of Vespertilto Borbastellus, taken m the ^South 
oj Devonshire Oeorge Montagu, Esq FLS * 

Supposed two JLVAOST naturalist^ have conceived an opinion, tliat there 
Taiwtic!, of the are two varieties of tlie Horse-shoe bat, tespertihoferrum’* 
distinguished only by their size, as such# G|n«hli 
quotes the major and minor of Schreber 
Lsreer d<s The larger species only has hitherto been OQticed in 
^ England Tins was originally discovered by Doctor 1^- 

tham/ who communicated it to Mr Pennant, and he wst 
made It public in bis British Zoology^ nhere he states it to 
be found in the salt-petre houses belonging to the powder 
mills at Dartford, frequenting those places in the evening 
for the sake of gnats , and also observed during winteyn a 

♦LaneaiiTram vohnC, p 162, 
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toTpid state, cHngiog to the V9o{. It xb defecrfh^d aIJiijs" 

** Ihe length frona the nobe to the tip of^tbe tail is three 
inches and a half the exte/it iourteea At the end of 
nose IS an upright membrane in the form ot a faorse-^Hoe* 
jjSars large» broad at their base, lucliumg backwardst btft 
'ivan^ the little or internal eai The colour of the oppet 
part of the body is u deep <.inereous, of the lower 
irhitilh.^* 

Doctor Shaw, lo his General Zoology^ has nearly fol* 
lowed Mr. Pennant, but adds, There is said to be « 
greater and smaller lanety , perhaps the male and feoiate: 
the greater is above thiee inches and a half long from the 
nose to the tip of the tail the e\teiit of the wings above 
fourteen.’* 

^ith respect to the smaller horse-shoe bat, nothing SmiUrr^ 
more appears to be known than that it is inferior m size, 
bat in other respects similar , from which may be inferred, 

<liat it IS very little known, and it has not, to my know«> 
ledge, been recorded as indigenous to Fngland It la 
therefore with no small degree oi satistaetfon i have in an*- 
nounce, that it is by no means uncommon iii particular u* 
tuations, and 1 hd\e the pleasure ot congratulating the 
zoologist, tlut fortunate oircumltances haie enabled me to 
put the long uiisettled opinion with respect to time two 
bats^be}ond all possible doubt, having lately taken a con- A di:Aisc| 
eidCrable number of both species, in each of which the 
sexual distinction was evident But to render the subject 
tnwe clear and incontrovertible, I shall piocced, by ^fmg 
a description of the lesser species, and endeavour clearly to 
define the characteristic distinction between these two very 
analogous animats In order, however, to prevent future 
confusion, I propose that the least of these should be cuUed 
minuius, leaving theother lA full possesion of ijbi: 

Linnsean trivial name ct /errum^equtnufiu 

t 

^ Vifpetiiho tmnutuf^ 

" l^ength scarcely two inches and three quarters from the Desenbed. 
tiphof the nose to the end of the tail, of which the fatSter is 
full three fourths of an inch e^i^t^t of the wings nine in- 
ches 



Atm and a half weight one 4'ain three grainn^ to one 
dram twenty gra^s. 

The colour above la f>ale rufoua brownfj^most lufoua on 
the i»ppor part of the bead the nost& la furroundc^d on the 
with a broad membrane somewhet m fertn of a horse* 
eboef within this is a smaller^ in which the noftnis are 
placed » betwcei these aie two other spaall membranes 
standing a 1 tile obliquely, and appearing as valves to the 
nmtnls , behind these stands a much more elevated longi* 
tudmal membrane , and further back is another transversely 
placed, of a p}rdaiidal shape, standing erect behind the 
‘ these last arc covered slightly with hair, and soma, 

long bristles round the upper lip undei the exterior mem- 
brane of the nose is a row of minute tubercles, each fur- 
nished with a small bnstle, equally well calculated to gipde 
the lesser winged ipsects to the mouth, as the vibnssa 
observed m several spec les of birds the eyes are 
ver> small, black, and hidden in the fur the ears large, 
pointed, and turned a little back at their tips, their base 
almost surrounds the opening, but at the outer part in each 
«is a notch, which admits ol the fore pait ot the ear rlosuig 
within the other as a subbtitute for a \alve so common m 
most other species, but of which this is destitute* 

Fowna m It IS now nian^ years since I first noticed tbis species 
Wilijavirc Wiltshire, once, in particular, 1 recollect to have 

seen a great many taken m the winter over the hollow of a 
baker's oven, having got in through a small external fis- 
;sure« lathe year 1804, about the latter end of the month 
of May, 1 observed several in an old building at the verge 
pf a wood at Lackham, in the same county, erected for the 
•shelter of cattle. In this shaded dark abode, surrounded 
by lofty oaks, it is not unusual to see several adhenng to the 
plastered roof by their hind claws , tm) when approaphed, 
generally crawling a litlie to oue side, and showing sigu^ ft 
uneasiness by moving their beads about in various direc- 
tions, but not seeiuiug inclined to take flight, till they hav4 
been repeatedly disturbed 

At this tune 1 iiad not been fortunate enough to discover 
jldie^haant of but my wishes 

ha^e bmoe been amply gratified, by taking nine of the 

r ferTum-* 
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t latidi se^n of die^ man)!' of 

wlifth were convened home alive of the former thcre’Wpe 
Tour nldfed iind five femifle^ « of the latter five males and 
two foihales Of the o the lirgest aod TUetwosp*- 

smallest were both ftmalc«<, one prepolideratinj? four drtkals ^ 

and a half, the other not exceeding fotir drams. The 
length of theae to the setting on of the tul two inches and 
a half, to the end of the tail thiec inches and three quar- 
ters the expatisiou of the wings about fourlcen inches a!nd 
a half. 

In colour these two species are peifectly similar, exeept ^^carcdyn 
in some instiuces the sides and bicast of the t? ^/nwa- *^*^**^ 
are more >f a fciniginous-hrown » 

With lespcct to the face, which is so extremely curious, 
there npptars on a cur^oiy \ipw scarcely a perceptible dif- 
ference, except th it the upper hp of thew ferrum-egvinum 
is much mori tumid , buttheino««t muternl distinction is in chiefly m 
the formation of the nasil membr'ines, especially that which membrane* 

IS posterior and transverse To expHm this no woras can 
comey what a simple outline will, and the relorc the curi- 
ous arc referred to PI IV, Jig 5, which rcpie^-cnts the side 
view of the membranes of u Jtrrum^fguiHum, of which a 
IS the posterior tjanversc one , the front is seen at Jkg* b. 

The sUme views are given of the nasal membrane of v wi- 
ntttus at 7 and 8, where d h repiesent the membranes 
in different points of view In these a very striking differ- 
ence is obscn able, and it will aNo be perceived, that the 
ftntcrioi longitudinal metabrane is by no means siiiular ui 
both species 

With lespect to the teeth, it will be observed, that tlie Teeth- 
t firrum-equiniUH possesses two minute distant fore teeth 
111 the upper jaw, which are not to be found in the v* ew- 
nutas , a circumstanc e that seems to have escaped most na- 
^ turahsts, this genus being usually placed m tiie division 
destitute of upper fore teeth the canine teeth are also much 
stronger in proportion in v* ferrum’^quinum than m the 
other species 

iTinntieaB, when he placed the bats in the first order of 
^ douUlless considered the whole genus to agree in 

pos^ssing two pectoral teats, and^ao others, and this iJpi- order of mam. 
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Whether this 
hr a character 
of the genu*;, 
or peculi ir to 
aei*<*cies^ not 
yet Asetr- 
taiaed 


ntfin seeijna ttr hi\L been conSfjned by succeeding natu^ 
nilH*ts as for as tiwding m the path of so ^,reat a ph^tnolo* 
gist may b0 coribidered as a pioot of the fact It must^ 
however, be acknowledged* t}iat we should do well*^ if, at 
the pme tunc v^c admire the wisdom and cotisutn^ate skill 
of others, we were to recollect, that circumstances do not 
always concur to throw all the liglit upon a siib^^ct th^t 
might be dc hired, and that the wisest anJ most skiliul pin* 
losophcr IS not proof against mortil fjlhbilit} 

Those who ire in the habit of scaiching minutely ipto 
the secrets of nature well know how necessary it is to 
cautious 111 admitting of geneiul rules ^ 

Tlmt the appear inre ot two pectoral tcits in the bat 
genus, ivithout any others contiguous, should lc4d tq^ 't 
conviction, that they were the only pipilli such arnmaU 
}>o9settsed, nia} eahilv be eonetiied, but chance frequently 
develops wlmt the most sc rutinizing c} c has sought for ui 
vam 

While I was searching for some cuiioiis insects, which 
^ were observed to move with unusual ciUnty amongst the 
fur of these baU*, ilie pectoral papill,*, of one of the 
V minutus Viktl very conspicuoub by the sp^ce round them 
being bire, as if the aiiimul hid recently suckled its 
young, and to iny utter istonidnnent, on turning the fur 
over in every direction, I discovered tvvo other teats very 
neir together, sitmte on the lowest pait ot the abdo- 
men, close to the puhis It may readily be imagined, that 
so unexpected a discoverv scarcely admitted the senses to 
determine the validitv of ocular demonstration the aid, 
however, ot glasses leit no doubt of the tact, and a scien- 
tific friend confirnicd my opinion At the inument qf this 
discovery 1 hid einbowelkd all the specimens of v ftrnm* 
cqutnum^ 6iid consequently cannot determine whether they 
are similarly lorioed or not , nor have 1 since procured a 
female batl^ any other specicM to examine, so that it yet re» 
mains to be ascei tamed, whether this structure ts peculiar tq 
one or moie species, or that the two abdominal papillse 
rCtilly es:»rntial to the generic character of these animaUf 


t laptrithMis^ a newly diseovcrcd insect 
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but lutlierlo overlooked^ by being bo removed from the 
otherSk On ft&turc oWervation must depend tbo pjace to 
wliicb titc bats fihotlld be properly consigned In the system* 
matte Arrangement of quadropeds If some species oulj^ 

Are found to possess four papills» it would be a very coo*^ 

<«iderab]e violence to nature to divide them on this account 
and y et to retain them undivided m the order of primates, 
according to the Lmnaean definition, would be inconsistent '* 
but on this part of the subject there is no necessity of en- 
larging until we become more enlightened 

It IS probable the papillir of all the smaller bats ore so Xeats not 
contracted, except at tlie time of aclmmistenng nourish- 
ment to their joung, that thty are not discoverable with 
the utmost attention, for even m the v fcrriun^equimm no hi^ 
pectoral teats were to be discovered, although the sexual 
distinction was sufficiently evident But this very con- 
tracted state of these paits, when nature has no demand for 
the Use assfigned to them, is not peculiar to these volant 
quadrupeds, since we find the same difficulty in discovering 
them m mice 

These bats were taken in a luge c-^vern near Torquay m The two spe- 
Devonshire, commonly known bj tlic appellation of Kents- 
hole, and where both species are usually obseived m con-»piacc, without 
siderable abundance cluiguig to the raulted roof of the in- any other, 
tenor apartments TIjh vast cavern was explored with a 
view to obtain vvhatevei species of vespertilto might 
inhabit it, and with expectation of procuring speci- 
mens of V barba^telius, and possibly some new 8pecies» 
having been informed the cave abounded m^j^umber and 
variety. Strange, however, as it may appear, not a single 
instance occurred of any other species becoming an inhalu- 
tant of this dark and frightful region 

It sfiQuld therefore appear, that tliese two bats are as con* 
gemd in their apimal temperature, as they are similar m 
hab4j, and that in constitution they essentially di^ from 
all the other Bntish species. 

It IS well known, that all places impernous to light, and Resort to ca« 
destitute of a free circulation of air, can^neither be sud- 
denly bleated nor suddenly cooled by the changes of atmos- 
phene temperature, and that the vicissitudes of auch a di- tempenture 

mate 
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mate nre cxtiemcly small thus these species from instinct 
seek those dirk and dreary abodes, and wholl} retire fiom 
tht face of div, their feelings be in^ repugnant to the btnij^ii 
influenct. of the solar ra^s, v Inch vivihcs and reanimites all 
natuie btsiilc*^ 

The V noctula, murim^i awitusy and probabl} harha^^ 
teflns, who'^c constitution?^ appr ir moi( robust, do no* n- 
til c into total diikncss, uoi wholly remoxc fiom the vicis- 
situdes of the ‘'iirioundinf^ atmosphere , but, lx ing formal 
by nature to bear a qreatt r ch ^ra of ntber heat or cold , 
content themselves witli mk h a li) Ik rn u ulum as is suffici- 


nor to rao''t 
birds lit (K)w- 
m oC ft ‘{ht 


«it to protect them <qnillj fioin llic extremes of one or 
the other Thus wt hrul thfst ni tin Usbur<:> of old buiM- 
ingfi, in towfr , u der tlu eivtsol houses atul <hurch(^, 
and in the hoMows of tre nn 1 not unfrequentl} conj^ri- 
§^ated ,but thev sddom oi never f nter tliosc ”loom> rerjion^ 
which naturf Ins consigned 1o the otluis as m cxclu&ivc 
right of inht ntiruf 

Thebat upo* Contt mp^atint, lie lulrs and c\oK tions ol these hfllt 
crentuK •> la our ‘summer fannies ]x i u ihul i ions must 
bring to rcailUction tin t\ti loidin ir^ opinion ol ■NOin* phi- 
losophci , vlio sealed} admit tht r pi oi>rc ^:?ive motion to 
bean ict ol IIoh \ tie can bin h have >t1(nti\d, 

observt d tlicir sudden ind i ipid (urn in pursi it of Hies ^ 
It might be furl} iskcd, Iluw much inieiioi die tin acu il 
CKcursions of a bat to tint ot i •-uallovv, out of the most 
powerful on wing of the Itatlund tribe ^ and migh^ 
we not pronpuiice, without ii^l of refutation, that a bit 
far surpibi^ the ^icatcr part ui buds in i^s powers of 
Hight ^ 

Tf we are to give the utmost credit to the experiments 
ot Spallan7aiii and Mr dc Juiiiie, the condusion would be, 
that vision is not ol any ipparcnt use to tluse animals, 
since tht} fl} about with is aiuch enst, and equally avoid 
obstacHlii when tluir e\cs are covered, or even put out, 
thc} do previous to this operation That their ejes, being 
minutely small, -ire not calculated to admit many rays of 
light, as in most nocturnal birds, must be allowed, but 
then the} have no occasion to distinguish their prey at 3 
di^ance* If it be denied, that their eyes are of any use ^ 

the 
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in the discerning of objects against which the} might stnkt, 
surd} the) mast be equally useless in discovLiing the 
sni dler winged insects^ on which the} prey in the dusk of 
lilt c\euini. 

Can wo, however, meditate on the wondcrtull} rapid # 

turns and evolutions of these creatures in pursuit of llieir ^ 
prej, and not allow them the po\ eis of sight to cfiect 
the hrst pnuci})le oi life, a powei not ilenicd to any known 
animal possessed ol a led eireuluting llnid by llu iiU i il 
sjslem^ To issen^t to tiie conclusion which Mi dc Jimne 
has dr iwn fiom Ills ment^, th it the c'^rs of bats are 

more essential to tl»e> discoveii 4^ objects than ll ea 
requnes moit ijith, and uss philosophic rc asu nng, than 
can be expected of tht zooLomital pi ilusophei, by whom 
might fairly be asked. Since bits sccvvnh then cais, do 
they lieai with their t^es ^ It will not be siifBcieut for these 
expciimt nt Allots to inlorm us, that tin copious auricles of 
this class of ainmaU, or llitir dclnale n Ic rn il structure, 
are adequate to the douf le purpose of seeing and hearing, 
when wc pirceive, that tlity aie by UAtnre provided with 
oigans of sight similar to wnat we not only fed moat sen- 
sibly to be the most ucstimabU oi blessings, but also pei- 
ccive to be the pnncipil fountains of locomotion mall other 
animals in the same scale of beings 

Although it cannot be admitted, that the Almighty band hs dnecting 
gave to these creatures tiiosc most vvoiiderlully constructed darklfeshs^n- 
organs <if sight, without endowing them with visual pro- accoaiiiable, 
perties, yet it must be allowed, that tjicieis something ex- 
tremely astonishing and unaccountable in their unembar- 
rassed flight in total darkness, whethei by sealing up their 
eyes, or by their natural habits of finding their way through 
all the smaller passages and windings into the inmost re- 
cesses of their subterraneous abode By what occult property but no more 
they direct their course in total darkness, is perhaps a. pio- 
Diem of as difficult solution as that of a swallow returning ral history 
from the torrid to the frigid zone, to breed in the same 
nest it had prepared the preceding year, and in which it 
had performed those functions of nature Can any human 
understanding develop the cause, that so unernngly directs 
the camer-pigeon to its place of nativity, when previously 
VoL. XXilIt«*JuNE, Xiop, 1 takcA 
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Mode of find. 
♦« hives of 
Wild bees 


taken to the distance of five hundred miles ^ How is the 
bep instructed find its hive when raptured and taken to 
a distance ^ Tins is inexplu able and \pt no one will dis- 
pute the fact Indeed the piaotice is common in some 
countiies, in order to find the wild tor if two bees 

are taken near the same spot, and turned out at different 
points, distant from each other a few hundred yaids, it 
belonging to the same hive, the two hneb formed by the 
direction of their flight will discover the hue to be at the 
intersection of those lines These irt tl e rov'^teues of na- 
ture, so impenetrable to the human mind, that we are lost 
in a lahvnnth of wonder at such mstinctivt endowment*;, 
which are incomprehensible to our limited faculties W c 
have only atttntivd} to examine the operations of nature, 
and we shall find a thousand instances not less astonishing, 
than that the bat should find its road without one single 
l^y of light to direct its course \ 


Vesper FIT TO BaRiiAstEitus 

Gmel Syst i p 4fl Bufon vm p 130 f !£) / 1 
Pennant Qvadr ii p 5bl Shaw Zool i p 133* 
Bnt Miscellany^ t v 


This species has long been known to be an inhabitant of 
land some pirts of the European continent, especially France, 

but, I bcliev e, had not been discovered to inhabit England 
till the year 1800, when I first noticed it to be indigenous 
to the south of Devon, and had prepared an account of it 
fur the Linnean bocietv Since that period others have 
occurred in the same lounty , and we are informed in the 
Buiuh Mi^tellany, that it has been taken in the powder* 
pull it DartFord in Kent 

The hgiiie ind description given in that work are highly 
^atirfactorv , but as it is a newly discovered quadrup^ in 


n jt 


• Since Uit preceding account was written, several of both theM spe- 
of bats \ ive been A-oiIected from the same cavern, and m one of the 
V rmnutus the abdomt pipillf were more conspicuous than an the 
fo mcr , but not the Icist vestige of such could befbund in thw Penmn- 
jnnum it sho ild, however, bc (marked, that iR peigoral 

"were cqnaUv iiu sHiIe * 

-Has 
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this ihlanc), arid of course little known, it insiy not be uii- 
interesting to gne ^ome additiormi desciiption of it liotti 
spL( iineiib in my po:9se&sion, and to m ike such lui liter 
mailvs as may conduce to its natural histoiy 

I he hrbt 1 obtained was taken on in the village ot enbed f 

Milton, which is situate neir the coast, and, I believe^ whs 
a female 

riie colour of this is a dnsk-black, intermixed with a 
few gidv-b own hairs to vaids the lUinp the mcmbrants^of 
the wings and tail dink\ 

On the 17th of Viiw,ust 1305, I procuitd a male spe- 
ciTiicii alive , it was found adhenu^ to a saiall tree iieai 
King;»bridge 

The length i'* marly foui niches, of which the tail rnea- 
suies one inch seven eigliths , trie extent of the wings 
about eleven inches wei^jlit e\actly one liundred grains 

'Itie colour dilfeitd a liUle from that of the loniier, es- 
pecially in having the middle of the back and the bieast 
mixed with silver gi ly haiis, the lower bellv, thighs, and 
b< hind the vent on the t iil membrane more gi 1 he nose 
IS louiided in front, flat, and caicinous on the top, in 
which pait the nostiils aie placed cars higeund black, 
fuinished with a linear valve, and unusually bro'id at the 
base, extending forwards, and meeting over the nose, so as 
to cover the forehead eyes \ery small, seated within the 
membiane of the ear the teeth immeious in both j iws, and 
much jagged, m the upper, loui cutting teeth, but no 
canine, and a vacant space between those and the giinders 
mthc lower jaw SIX cutting teeth and four eamne or longer 
teeth, and between these last on each side is a small inter- 
mediate one , these longer teeth fall into the vacant space 
in the upper jaw 

Buffon appears to be the first naturalist who recorded 
this species, and his account of it has been copied by suc- 
ceeding writers 

It seeu^s to partake of the habits of the oommon bat , its difference 
but it may readily be distinguished from vespertilio wn n- 
eyen on the wing, in the earlier part of the eiening, 

its superior size, and in being by far the darkest in co- 
l<mr of all the British bats Upon comparison, the flat* 
tehftd nose, more pointed ears, and paiucularly the b^se of 

X 8 these 
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the«6 eomirt^so foruaiH on the forehead as scaicel^ to IciKI 
any space between, will be found esacntial chaiacttrs of 
distinction 

I ha\c not been able to d si over the hyhern*ieulum of 
this specieb, but it reasonable to behevt its toip d stiU 
IS passed in si mil ir situations to those in ui ih ill but the 
r fcrriim-eqinyium t mtnutus retnt^dun ^ the cokhi 
Ikionthb, none of which appear to be subteiiantoub 

i r=7 : :: :"r.= „ ■ 


VIII 

An Account of the Mtthod of hastening the Maturation of 
Grapes John Willuks Esq , tn a Laur to iht 
Right Hon JoSLPU JiANKs, K B P li S ^ 

blR, 

Crapes do not It is a fact well known to c^aidtners, that tines, when ex- 
thibrliiniti to the open air, although trained to 
'’limve walls with southiia aspicts, ird hating every advantage 
of judiuou cultun , >tt in the oidin iiy course of our sea- 
sons then fruit with difTiiultv This lemark, however, 
though true in genef il, uliu ul sonic exceptions, for I have 
occsdioiiallv seen iiccs oi tiie coiiiinoii u/iite muscadine^ and 
black cluster qrapes^ that li ivc inatuied their fruit very well, 
and t iiljtr by a foitnignt or tliiee weeks, than others of the 
same kinds, and appaiently possessing similar advantages 
of soil and aapect 

j irhLst on oM The vine^ that iipcntd the finit thus earlv, 1 have gene- 
rail) remaiked, were old liees luving trunks eight or ten 
* feet high, before then beanng bninehc s commenced. It 
oceuried to me, tlut tln>» disposition to ripen early might 
be oeea lomd by tUe dryness and rigidity of the vessels of 
♦h<-circ«- tilt old trunk obstructing ti e eireulalion of that portion of 
nb U icttd ^ tUt sap, wnith is supposed to descend fiom the leaf. And 
to piov^ whether or not inj conjectures were correctf I made 
Inc ions incisions through the bark on the trunks of several vines 
bV^^TeavIng gulden, lemoviug a circle of bark froni 

♦h** aibumum 

rifrd. • Horticultural SQciely. vol I p 107 

**' ‘ «>eh 
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<^ach, and thus leaving tht naked albiirnutn above an inch 
111 width rotnpletel)' exposed thib wub done in the months 
of June and Jul^ The following autumn the truit grow- occasioned tb« 
ing on these trees came to great perfection, having ripened toripea 
from a lortuight to thiec weeks eailter than usual but m 
the succeeding spiiiig, the vines did not shoot with their 
iceiistomed vigour^ and 1 lound that 1 had injured them 
b} xposing the albuiiium unnectssarily 

L ist buminer these experunc its were repeated , at the end The expen 
of Ju/j/ and beginning ot Aug ist, I look annular excisions * 

oi bark iiom tin tunk:»oi d oi in) vines, and that 
the exposed albutnum m be \gain covered with new 
bark b\ the end of antuinn, the removed circles were made 
rather le^s than a qu irtei ol an inch m width Two vines 
ot \he while 1 rou tint at ^ in snnili ir states of growth, being 
trained neir to e ich on a south will, vere selected 

for tnal, one ol tlii:>c was t\[>euinented on (if I miy use 
the term), the other \s left in its natural t\te, to foim a 
standard ot eompaiison hen the ci elc of bark had 
been removed ihout i foit ight, the Leiries on the expen- 
menttd t te be^ai evidentl) to swell faster than those on 
the other, and by tb‘ ueginiung of 'September showed ludi- 
cations of appioaching npenes-*, while the fruit of the un- 
experimeiited tiee to tiiiiu 1 green and small In the be- the Trujl npen- 
gininn > ol October the fruit on the tree that had the bark 
rtrnoxco iioiu it, was quite ripe, the otlier only just began si/c and 
to show a disposition to ripen, for the bunches were sborth 
afterwards dtstioved b} the autumnal fiosts^ In every 
case m which circles of bark were removed, 1 invanohly 
found that the fruit not only ripened earlier, but the 
bcnies were consider ibly larger than ususd, and more highly 
flavoured 

The effects thus produced lean account for only byTheoi; 
adopting Mr Knight’s then- of the downward circulaticm 
of the sap, the truth of whuh these experiments, m my 
opintoti, tend strongly to couhrro I therefore iti(iagme by f 

cutting through the cortex and Uber without wounamg tlie 
^Iburnum^ that the descent of that portion of the sap which 
has undergone prepaiation in the leaf is obstructed and 
conhued m the braughes situate above Ujle lueisioo , cen*^ 

se<juertiy 
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SPqui ntly the fruit is better nourished aud its maturation 
hastened It is ceit'iinl^ a considerable point gained in the 
€ iilture of the vine, to be able to bring the fruit to pi rfci- 
tion, by a proctss so sicnple, and so eisily pe foiired But 
there should be an\ misconception in the foicgo ng 
statement, I will briefly desciibe tbt exact method lobe 
followed bj an\ person, who inaj be cksiious of trjing this 
Trciper t«nu of of iipriiiiip, giapcs 'Ihc bcist tune for ptrloiming 
ptiforining tlic the Opel atfon on vines growiiiL in re open an is touaids 
opcrauoii . ii*r/ i. i 

the cud of Ju/i/, or beuinni g ol Aui^xist and it is i ni'i-i 

ttriil point, not to let the lemovtd circle of bark bt too 
wide fioiiiaine to tivo eighths of in inch uill be a space of 
fiuflieient width, ihi exposed liburnum will then be to\t red 
agtiri with new baik btfoie the following wintei, so tint 
there will be no danger of niju mg ihe future health of the 
tice 


It IS not of much corseejuener in what put of the tice 
the incision is mad but in e ist the trunk is \erv laigc, I 
should ihtn rftommend, that the ciicles be made in the 
smaller branches 

Caution It IS to be observed, that a|l shoots which come out from 

the root of the vine or from the front of the trunk situ itc 
hehw the incision, must be removed as often as the\ appear, 
unless bean 11 g wood is paiticulaily wanted to till up the 
lower pait of the wall, m which case one or two shoots inav 
be left 


Applw-nble t(^ Vines growing in forcing houses are equally improved in 

flavour, as well as m ide to ripen earliti by 
^ taking aw iv circles of baik tin tune for doing this is 
when the fiuit is set, and the berries are about the size of 
small shot The removed urcus xua lure be made wider 
than on vines growing in the open cxir, as the bark is sooner 
renewed m forcing bonoe , owing to the iia mth and 
moihture in those places II ilf un inch will not be too 
great a width to take off in a ciu le from a iigoious ^rowing 
vine, but I do not lecominend the operation to be pei formed 
at all in %\c ik trees 


and prrhips 
other fiuits, 
particularh 


^f^hink that this i> notice mav be extended to other fruits, 
90 as to hasten their maturity, especial!} Jigs, iii which there 
1$ a most abundaut (low of returiipig qud it demon- 

iitrutf 6 
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t>irateb to us, why old tiees ate more disposed to beat fru^^ 
than young ones Millet informs us, that the %iiie\ards 
jn Ital^ aie thought to improve every ytar by age, till they 
arc 50 }eais old It thereiore appeals to me, that nature, 
in the course ot time, produces effects similar to what 1 ha\e 
above recommended to be done b) art For, as trees b6f 
come old, the returning vessels do not comcy the sap into 
the roots, with the same facility thev did when young thua 
by occasionally remotmg ciiclcs of birk, we only antict- 
pate the process of nature * , in both cases a stagnation of 
the true sap is obtained in the fruiting branches, and the 
redundant nutriment then passes into the fruit 
I lidvc sometimes found, that, after the cncle of bark has No portion of 
been removed, a small portion of the inner bark has adhered 
to the alburnum it is of the utmost impOTtaiicc to remove 
thi^, though ^\er so small, olhoiwibc in a \eiy short spate 
of time the communication is again established with the 
root, and little 01 no eftcct produced Thereiore m akVttt 
ton <la} s alter the first operation has been performed, I 
generally look at the part from whence the bark was re» 
moved, and sepante any small portion, which may have 
escaped the knife the fi at time 

1 am. Sir, 

Your obedient humble servant, 

JOHN WILLIAMS* 

Pitmastons Worcestershire g 
itOth Aprilg 1808 


^ Hence we may infer, that trees thus trcatcfd wi8 liaxe tbtir 
^accelerated, and then natural duiation shonenedt C 
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Ati Enay on Manures By AaTHun Younc , £<9 FES* 


Arr iTiffcment 
of til sib, cl 


Younq fiist ananj:^p« the treatment of his sul ject 
m the following oiclf r 1 '^1 1 c ii itu e of the manurt 52 
lt*j pi opt j tic 1 ColUcting 4 P epiration 5 Slate 
in winch applied 6 pin >tion 7 St ibon when ap- 
plied B Quantitv * On wnat bOil 

ITe next classes roannics in two divisions l Su< h as are 
mad< or dug on a fa rn 2 Sut h as are usually pimh istd 
I he latter he subduicleh into aincnal, vegetable, and tc^sil, 
In the firut division comes 


1 Marie 

Marl« The Tnnrlefc most conmon m Fnglincl aie ilay, stone, 

and shell innih Some distiugui h tiu ai by heirco’ouife, 
IS while r , fiiue, ’ hek, kf. , but the colour deserves 
no nt'f ution tvcept iduativc oi iron 
lu nature The> are u^oallv ^ i[)Osod of sand, claj, and calcareous 
eaith Tl e '•<d u i black have a sifidil quantit}^ of iron 
A ni ifle I I neshirc had 1 7 pti cent Even in the 
whitest plus'll itc ot potash will almost always detect some 
iron The calcareous caith varus from 25 to 80 per cent 
One tlu best cH\ niarlcs contained 40 calcareous earth, 
50 ( i ij , 8 or 10 p ind, and clear jigns of some iron It fulls 
in pure water, ind h\ cxposiiic to the air The clay con- 
ta lis c,Pnerall\ a small portion of iron, a little %olatiie aU 
kal>9 and some sulphuiic acid; and t\eu when deprived of 


* Abrjf'^rd from Ibc Biih Sucutv** Paper?, vol X, p 97 This 
e*? a\ uaswiitleiiin con**eqiirnrc of the folioMiiisf subject bcin^ ati 
iionuecd*ft)r a pu/e, mhirh it obtained The Bedfordean gold medal 
Mill Im pri‘*ented to the autlioi, who, at or before the first me«,tingin 

Novfiiibcr ]b(»l hi all piodiice to the Sorn ly the be t essay, foandid 
on practical operieiice, on thqnatuie and piopeitics of maucics, and 
the mode of preparing and applying them to \arious oils in ah cU 
rssayMhall be pointed out the cheapci>t manner of lolhcting an^d pre- 
panng the differci t kii ds of mauni< s, and the $tate, season, and (|tfan 
lity, m which the) should he appUed,'' 


all 
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all orgiiiic matter fields lndio^eu s^as Phc->phorus ma^ be 
^auied ♦uMii all calcateous earths 

P * 1 1 *^ ^ iidtrH ifc ^ articular! V valuable is *he calcareous Properties, 
f n b it oulni is Hut we do not }ct know wnat ought to 
uc the quant t of calcaieous earth i a v 1 he best (pe- 
ettnen tni^zeil b\ Giobeit hid 6 per ctijt , by Bergman, 

*^0, b» Di bord^ce, ^2, and a rich soil quoted b^ Mr 
J>}iv held 11 This IS an inquir}, oonfcrnuig which the 
author h it> made inan}^ experiments, and on soils oi the 
most < vtnoi hii*ir\ icrtiliti In one In found 9 per cent. 

Hi other 20, m a lutlicr ] , and in a specimen of famous 
land, procuied fioni Flanders, 17 Manj poor soils how- 
ever possess lear y the sime proportion as the most fertile 
and on comparing every circumst nice he is dispoficrl to con- 
clude, that tlu nttfsbity of 'i large proportion oi calcncous 
earth dtpcid-^ on the deficiency of that organic matter^ 
which IS (oincrtible into hidrogen g'ls It tne firmer find 
hj tvpeiimt*it^ that 1 is soil rout tins but i sin ill c]uantity 
cf oi^inic matte .1 , or know by his practice, that it is poor, 
ai d not worth moic th m 10, 15, or 20i in acre , it ought 
to hau 20 per cen* of calcaieous eaith in it If on the con- 
tiai} it ibound with orgaiiit matter, and be worth in prir<» 
tire 1 much larger rent, it will not icquire mailing, though 
it contains but 5 per cent of cakaicoub matter, oi e\cn less 
Mirlts likewise sr ve t( nacity and hiinness to a soil, and for 
this the cl u inarles are to be pi ef erred Some soils abound 
with acid p irticles, which are prejudicial, and these arc 
Zieutrihzed by the calcareous eirth 

The e irth found in vegetables is for the greater part cal- 
careous Hence we may picsume, that this earth should 
make a part of the coil Lord Dundonuld calculates, that 
all the calcareous earth to be obtained from the vegetable 
produce of an acre of most crops will not exceed eighty 
pounds but if even this quantity be required for every 
crop, the ncccssitj of occasional supply appeals 

Marie is general!/ obtained by digging, but it is algo Collecting 
dredged up fiom tic beds of some rivers "White shejl 
znarle, and a very light white species, are found undeidi^gs, 
and at the bottom of lakes No person » whose land wants 
xnarle where it is not generally known to exist, should bo 

satisfied 
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^sitisficd T^ithout the most caieful e\amip4tiQn by boreing^* 
A borer for twenty feit depth does not cost above £3, for 
80 itet not abo\e £21, and is used witliout difficulty b} anj^ 
rouimoa workman 

IVIarlc requires jo preparation It is best applied on 
lejs and the it lies on them betorc it is ploughed 

in, the better It saou d not be ploughed lu too deep The 
best w iheritore is, to plough tlie ky shallow tor pea c 
To tuiri[)s theic is but one objection, the giving so much 
tillage 60 ca abti the iirp oviment i^otatoes arc mis- 
fhiivous foi tUe ijibl nop ahei land lias btei mailed Next 
tole>Sj tillowaaic the bcot to leceive marie \Vh(n the 
faimci has i choice, on wet ami htaiy so ’s it should be 
suirmei woik, ind on diy o ics it m ly be wintei 

i he qn iiitilj eiiiplojcd is of gu at impoiiance From 120 
to 150 ciifncal ) lids per acre being 1 nd on a poor sand, the 
pioduc tivcness ol the I incl h is been injuied foi twenty years* 
IJilf this quantit} would have done good, It is better to 
iiiailc twice, th 111 apply too much at once On poor, loose, 
wet loams raoie may be used than on loose sands On loose 
peat bog*., and on moors, the gi eater the quantity the 
gi eater the inipiovt inent W here ilie object is to give caU 
i ireous caitli, the quantity should be small, as from ten to 
twent} tuns 

The delect of a soil must be undei stood, befo c a wi<n, 
faiinei will put hiiiisdi to the expense of ni irltng Every 
day’s CKpciience will 1 iforiii him, whether his land want 
teuacit\ ind lonsolid ition , but the w ii t of an addition of 
calc iieous eiith as i food ol plants cm be discoveicd only 
by auihsiN Olhei ciicuiiist tnccs de'^cive attention* If 
the cliiNsantheraiini segetum, com mangold, rumex aceto- 
sd!a, shtep s soirel, 01 pohgoniim penns}l\ imcum, abound^ 
the c xpeiicm td i irnier will pronounce, that the land wants 
jnmluig Inunps producing defoimed stiings of roots* 
without swelling into the proper globular form, or beuig 
subject to the well known distcmpei of the anbury , both 
afford a piool of too niudi loo encs-? of texture, and sug- 
gest consolidation b> dry made, after which these evils j 
vanish Tlu enca vulgaus common heath, or ling, is ge- 
nerally a [Moof oi an acid sod , and all peat are found 

' on 



ON MAHOftfS. 


]Q3 


on anal}si<i to contain a consifleriblc qimntitv of th** g^allic 
acid Some ha\e been rendered quite sUnle b> acids A 
btratuin of moss m Scotland was ho impiegnated with vitn- 
chc acid, that fiotn ioui pounds of it olie pound of green 
Vitriol was extracUd in a bo^ in Bcdiordsbiie bulphate 
of iron abounded in 'ilrno'it equal!} extiaordiiur) degree, 

}et It has been conveited into one of the finest water mei- 
dr^vs in England h\ his giace the late Duke of Bedford. 

AVheie\er such soils are found, marie is suie to ba\c great 
effect fiom Its calcircous earth lor wet but loose loams, 
which wluri inanuKd *re more pioductivc of straw than 
corn, cl ly niaile is \ cure, and attended with unc[uestion* 
able profit Another qu ilitj of tht*'e loams is thit ot being 
uncommonly pesUrtd with the icd v?oim , and it is a singu- 
lar qualit} of iiiarU , to lessen this evil consideiabl\ W hat-r 
ever gives them a hrmei texture has a tendency to thu^ 
effect 

2 Chalks Chalk 

Cnalk in its pionertics nearly resembles marie, but itPropcnp' 
cont ms A muih laigcr proportion of c^lcartous earth It 
rendei 6 tenacious clay more dr} and friable, which done 
marie alore will not It is also more common to chalk 
gia'-s lauds than to ma’-le them and it vvoiks a capital im- 
provement on low, coirse, soiii meadows, rendei mg them 
firmer, and iiiiprovmt, tiu sweetness of the heihage 

It is lommonlv dug from pits iikc rn irk but the gent- MLtlmlofpto. 
tal practice of iltrtfordshiie is to suiK shafts for it The 
chalk-dr iwetH tnvel in gangs , <li imber the sli ift all round, 
leaving columns to uppoit the incumbent earth , and draw 
up the chalk in buckets They will wheel it on to the land 
for 8d the load of twent}-four bushels to the distance of 
twenty pi>lc» from the shaft 

It IS generally uned in much smaller quantities than marie Quantity us^ 
In Fssex, whither it is brought by sea from the Kentish 
coast, fiom five to eight waggon loads per acre are at- 
tended with more remarkable effect than even dung itself, 
if the land have not been chalked befoie More than forty 
^nbieul yards aie seldom spread on an acre 
The most jH^markable effects attending it appear to be sge^ti. 

upon 



av MAKUftCS 


Mpon good sound loams woith from 155 to 20? an afre 
Si% or 6 e\en load pf acie ..re ten iinrifduttl} in 

the crops, and to an ii i ( hiik prcsontH^ i^ucb tlie lind 
a recldiah colour, so tint llit pait ox a v,hiclilMS 

been chalked hiU l# di*^ * nible at a diotioct from this 
tmge A singulai iicumitiice obsrntd in Essex is its 
berng in cnein> to f i-nieis call i 7 mg, or nin- 

ning lo tur*^ A field, wliuh Ik Icie di ill mg will run of it- 
self to a tine head of white clovt r, does so no longei after 
• halking Ihe chalk used theie is not soft, but ratlci 
hard The sharpest fiosts It ne many Ininp* nnhioktn, 
w>’n<h must be doi e witli plrly^^es, md the h ird bits, 
svlmh bn ik to a clear whip, irc better thin those that 
crumble bduten the hngei l!i s is to lie attributed to 
tlie iiutuie oi the soil, whuh is \ it'itr too still foi turnip*? 

Soib abounding sjmnt intousl} with sontl aie Infill) mi- 
provib^fi* D\ oh ilk It IS list cl siK Ltssfnllv on ill ‘^0IN, on 
i^hith rr uIl is found to auswo It is not i gcuerd favoui- 
ite in INoilo’k foi pool siiuls, or c vtn muldlpig ones , but 
some f irn CIS of cntisuici ihlc note for ucuncy of observa- 
tion ha\e of 1 itc usid itn bird cJialk, ind with gre it suc- 
cess, Oil vll 1 loors peat hogs, md pint fens, cver^ species 
of culcanous f nth niny be ujiplicd with ‘•iiigulirl^ good 
< iU( t , 111(1 IS ( h ilk ahnutids more tfi ui lu ule in this exitlu 
tt iM lull as > liu il)le on the m, if not uioie so 

1 Lime 

'F^ery kind of c ilc'ireous stone, being in f irt a carbonate 
of liiut, rn IV be conic rted into bine b} expelling its cai- 
bo 'ic u^id uitl w *tt.r b) mtaiis uf lije In tins state it is 
can tic md hi a vtiong nowti of icahsoibing moisture^ 
and likewise ( iiboiin ichI, if expo^-eil to the atmosphere 
As Imu tones iH 1 lib <.outnn i |)ortton of cla^ and sand/ 
these wH mn mi inisMl with the caUireoiis earth lu the 
]in ( Ihis m of little toijstcjuence, oub diminishing the 
quuitit\ of c i\ ir ons earth But somttimes they ha\e i 
niixtu t of 1 11^ <sii, and this h IS bei j sud to be dttri- 
iniutal tu ^^M^ion lime**tone th it c out ains'^m^giu sift is 
geiitnl' of i bio\vni‘-h I iic, qi fa^ Qolo^r^ but xioue is 
faaiivi ni a bto l tha^ b*’^ As blue 
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4$ hme iifttr some months t\i) 0 ‘^uie is converted into h pTcn>p^'r» 
« iialk, It must ha\e similar eflTtcls i^ith ret;ird to supphing 
calcareous e'lrlh but it imII not «i\t tcnuitv to sand !ik<- 
marie, or fi mbihty to cl ly like chalk W 1 cu laid on lu 
it*> caustic state, it destroys the spout jinous t>iov\th oi 
soils and this iviij \aluahlc C]unlity whcic this i^rowtk 
is a nuisance The tiuth of this obseuatioii is visible on 
hnifd moois 

The most rnaten d di^tuutjoii iii l^ie implication of lime 
isthit of spieading it trtsh in it'n most caustic state, or 
keepHig it till it lb u keci lud has icabsoil/ed moie oi less 
caibonic ac id 

On all soils in i s* itc of nitiiie, 'ind j.p<^tl\ abounding 
vith llndeca^ed \Lg» tables, winch iie reqiiiicd to U spetd- 
/!} destioyed, it should he sp t itI Lot from tin kiln, is it is 
t^rmiil, th it is, n its most e uistK st 't It oth rciisit 
IS slicked, bv,h n it ii sp t i ^ ITp m \ n lai cl the <a* s- 
Kit\ his an evident ind me s , Muct 1 ui not or' ciilli- 
V ited 1 inds, uliK h l' squi’^t) of a i v hiu de- 

prived of itscubone u ul wcull te* o u p <.j d (i r her 
fh m iinpiove 

A tiuh piactioi husbuidm in rf C'pei uict, TJr 

Oraike, of Arrji^liud, * i\e^ ui 'c lo is foi the vppina^ cii, 
which merit it^^ention ‘ Let in \ i ^le fjcurPily of U il, 
intended to be use*! on nn gnen 1 ol moot i do s ze, be 
laid in One heip, who ^ wate c lu be 1 ad most c’onvc n^ntly 
Let it be there thorough I \ sl^tKed and man diatily n lt 
It IS cold, which it *\ill be in da or two, hll the carts, iud 
spread the lime out of il cm with sIjovpIs eouaily over the 
surface Tlie moie corn in on method 1 i mg it ciown lu 
small heaps over the whole held, to si n V bv lain, is very 
Erroneous It is liable to get too much ra n, which, m 
place of reducing it into a hue powdei, convcits it into a 
running mortar, in which state it wdl neither spread equally 
nor mix with the soil*” And for the same leason, Mr 
Wight remarks) both the ground and the lime should be 
quite dry at the time of spreading In Dumbiesslure, quxk 
lime being compared with some that had lam m a hea^ for 
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Ott HAVVRti 


Season. 


anti } 


Whrte appli 
cable 


§fe\etal Mtra in tfon^eqtic nee of a lawbuit* tl e lattet* did 
much more good than the former 

Whert improvements ire tarr\ing on upon tL large scale, 
and draiv-kilns are kept at woil tliioiighout the \ear the 
choice of se ison beconua of serondar} importance in otln r 
cases lining should no more go on in winter than building 
It rna} b( continued fiom M«irch to October, but summer 
IS the best season It should be spieitl on a It} one full 
3 tai btfoie ploughing, that it tna} have tune to fix itstlf 
firml} in the sw ud If ploughed too soon it falls to the 
bottom of the furrow, and will be tin sooner lost, loi it con-* 
tmu'illy sinks Ihitf vt n*i before bnaking up a lev, palt 
was lunid with three hundred bushels an acie, th^ rtinaiu- 
der w IS limed with an equal pioportion only out }tar before 
It wa^ broken up 1 he foiiiit r pioduted oats 10 for 1 of the 
seed, ibt I it t r 0 ioi 1 

In common ti^ts the pinatitv oiiglit to be gnicUd a 
theniic il an il m of (he oOil Hit largest quantities h''\c 
been spread, ind w tn propiiet}*on bogs and ptit inoois, 
and on moui tains T ht T>ishop of Landaft speaks of a 
thousand busliels in icre on moors in Dei b\ shire applied 
with grcit siuciss Five or siv hundred are not upcommon 
thtre I ord Chief B non boster, in Ireland, went as far as 
to three hundred band , on a moor} waste, and founds 
that tlu gn iler tht ai aiitily Iht guatei was the improve- 
ment Di Andtisou tried fiom one to seven hundred 
bushels ai ac ic, and found the good effect to increase regu- 
larly with the quintit} In moie common casts the quan- 
tities vary in gencial piactice fiom ^hul^-slx to a hundred 
and sixt} bushels 

On peat bogs, peat nioois, and mountains, the utility 
lime cannot be questioned Kxperiments on every ara|e« 
and under a vei} gieit viiietv of circumstances, speak a 
uniform language the beuctit ot applvmg lime is great and 
decided On lirat|ig KcdgU\ moor, m Northumberland, 
covered with ling, the ling was killed, and three tuns an 
OCre of white clover were mown without sowing any. Part 
of Meriden heatli, in Warwickshire, was fallowed for a 
jear, ten acres treblv foldf^d with a thousand sheep, ten 

acres 
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Ocres well dresseJ with good rotten dung, ten icres well 
iimed, and the whole sown with Otits and 1 he part 

folded had not a bag of oats an acre, a id the seeds were 
not worth saving tint which wa«i dunged stu( ceded very 
little better while that which was limed pioduced a \try 
excellent crop of oats and seeds 

In Glendale ward, Northumbeiland, the oil is n dural Ij 
dr}, du{r\, light, full of hhrous roots, and, wlien in 1 illow 
on passing over it you sink to the ankUs Att^i it is suffi- 
ciently li mid, the fibrous roots disappear, the soil bteonus 
denser, firm to tread, retentive of rnoistuH, and produce^ 
better and more abundint ciops of grain and, if laid to 
grass, white clo\er appears to in inch w litre the Inne was 
b[^ead Even on a burning sand foui chaldrons an acre 
hue hud a striking effect, but then tiic suiul was eoveicd 
with a moss^ sw ird 

Lime floes woist on a cold liungr> <li} It n mot 
reed, where in the farmer’s 1 uigui it has notning to v oil 
upon; where water dt pi ives it of its most pio^ 'Ar- 

ties, or where frequent ico Mtons liait given i full do^e of 
calcareous earth, and co isinntd e\ci} ic^ctihlc \ xiliek 
After paring and burning I me is at be«-t ' ocles , thi le^eta- 
ble fibres being alread\ iiestio}ed b} lire 

Where calcareous muiuits arc required, powdcicd b nc- I'^ieston , 
stone may be emplojed with excellent effcvt Pcjiiaps it ^ ^ ^ 

may be questioned, wIk thci limestone giaicl he not the best 
of all manures for improving a peat bog 

4 C/ay, Loaniy and Sand 

The effect of these depends on the deficiency of the soA C!ay, loam, k 
Clay IS cveiy where beneficial on sand but sand is not 
equally so on clay, for tnany cla}s eoutuin far more sand in 
iheir composition, than farmers are apt to suspect band) 
loams are frequently considered as clays, because they aie 
beavy for want of efiectual draining 
Sea»8and partakes of another class of manures It con^ Sea 
tarns munate of soda, and if it ]|^e a sheily sand it is so far 
allied to shell marie 


5 Burnt 



12 $ 


01^ MANURES 


Sm Burnt Clay^ Marle^ and Earth 

Burnt clay and In various parts of the United Kingdom it has been j 
practice to burn day, and clay marks, in large heaps, and 
to spread the ash( s as manure The nature and property s 
of burnt earth must vary ivitb the portion of it i^hich is 
r »mou! 5 , as this 1-, converted into lime by calcination 
Bnrniii^ clay breaks itb cohesion entncly, and reduces it to 
a pnmanent state of fiiacility , v\hich does not u^rmit it to 
combine with any other substance the sulphuric acid, 
which most clay s contain, is dissif^ated the iron and the 
clay itself I’-c ovij^enatcd and a faculty of generating ni tie 
is given in seme cases In its burnt bt ite also it h is a power 
of combining with the salt of urine Burnt cHy^s, says Dr 
Darwin, when sticwei on the ground, inav contribute to 
legetiitiori, by the - parting with tlieir oxigen in a fluid, 
not a gaseous foiir , which, united with caibon, or phos- 
phorus, or uitrogc i, might supply nutritious flu‘ds to the 
loots oi xgctablcs Its texture is extremely beneficial m 
dividing aid a^^teiiuating the liauhness of etiflF soils, and 
xenderii* , liem more ibsoihint Ihtsc ciicumstances are 
auip^T nt, to iciount for the beneht which many 

persons have derived liom the practice of burning clay and 
manes Mr le eslie, lu Inland, made great exeitioos m 
thiM way Mr White Par&oiib, in Someisetshire, has burned 
the earth out of ditches and drains successfully und Mr 
Boy-), 111 Kent, has been long in the Imbit of doing it, 
paying his men sixpence per load of ashes tor digging and 
burniug 


fTo be cmiiiMued m our next J 





ON THE COVSTIlirCTION OT THBATBES 


Ok the Construction of Theatres In a Letter pom RtcnABB 
Lovell Eogswobth Esq., F.R S. and M R 1.4. 

To Mr NICHOLSON 

SIR, EdgeiBorthstoun, March 6, 18Q9 

The pubhc, by the toss of two theatres lu one winter. The building 

must be anxious about the plans on which those edifices are 

to be rebuilt they will not be satished with the opinion of Uc concern 

a simple architect, they will require an open discussion of 

the pnnciples, and plans upon which a new theatre is to be 

constructed, this they have a just right to demand, for 

their lives and properties are at stake Every family in 

London might have mourned the lobs of some relative, hod 

the play-houses been hlled at the tune of the accident , 

and the whole city might ha\e been burned to ashes by 

either of the conflagrations 

We ore to consider not only the loss of lives by the im- It cannot be 
mediate disaster^ but also the apprihtnsions, which tlu au- 
dience must feel for some time to come, and the anxietj, evtn appre 
which those who remain at home^muBt suffer during the 
absence of their friends at the theatre Nothing should 
be left to embitter the cup of innocent plea^uie, and 
** assurauce should be made doubly sure,” where great 
hazards are run, from no greater motive tlian the |iope of 
an hour's amusement 

Coveut-garden playhouse is now rebuilding without ^nyrh? pubbc 
previous appeal to the public, that 1 have hiard of, as to jt'* 
the plan or precautions, that are to be followed in its coq- 
atruction I know, that some hints were sent on these sub- 
jects, which were wot even cousidt^red, at least uot noticed, 
till after the plan was arranged Surely it must be infinitely 
more advantageous to the proprn tors and to the nation, 
that a short delay should take place before a plan is ulti- 
mately arranged, than that a new theatre should be opened 
ten days sooner, or ten days later 

The glaring defect, or to speak more properly, the obvi- Timber shpul4 
oos blunder in the building of Drury-lane theatre, was the ^ 
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intro JuLtion of timber as a frame woik foi hntkb ami stonf ^ 
this IS a fault common to buiMini^s in London, wIilil tlic 
public sdfi ty IS without hesitation sacriiicid to the interests 
of individuals --But to constiuct a uoodcu thcatie is an 
absurdity too gross, to pass Without aniin id\( rsiun A 
iramc-i%oik of timber, filled vrith cores of buck or stone, 
and cased perhaps i»ith buck or plaster, is ||)etied foi th< 
reception of the public, who are to lun the risk ot sudden 
destruction fiom a spaik of lire, or a snuff of candle, from 
the fi reworks and lightning of comedy and tragedy, of 
pantomime and farce, without any probable means of 
escape, 01 any sc(urit\, e\cipt what i fi w hogsheads of 
water in i cistern on the top of the house ( in afford — No 
future prologue at tht opening of a m w theatre could re- 
assure th( audience upon this subject 

Fiom a view of these considciatious I hope it will appear 
incuiTibeiit upon thost, who rebuild Drur^-line, to take 
tune for receiving information fiom c\ciy quarter whence it 
ma) be evpcctcd instead of hurraing forwaid to a begin* 
ning bt fore they ha\c well considered the end A remark- 
able observation made bj that guat engineer Mr Smeaton, 
in his account of the building of the Eddv stone lighthouse, 
should never be forgotten b} those who direct, or by those 
who undertake extensile public woiks No resolution of 
“ the proprietors,” sajs he, “ tver conduced more to ulti- 
** mate success, than their leading me it liberty fas to timej, 
** had they been of the same temper and disposition as by 
far the greatest part of those who have employed me, 
** both before and since, their language would have been, 
“ Get (m, get ony ^or God s sake get o«, the public is m 
** expectation, get us sonu thing speedily, to show, that we 
may gam cicdit with the public ” 

Architects and engineeis are so nearly connected with 
each other in the objects of then pursuits, that it would be 
well both for them ind tor the public, it every architect 
weie an engineer, and every engineer an architect That 
this IS not always the ca^e, we have melancholy instauceb to 
prove 

There is a societ> of civil engineers in JLondon, of which 
Sir Tosepli Baiikb is piesident, consisting of men of undis* 

puted 
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putod tilents and information Would it not be advisable, shouM be con 
to consult this board ^ No harm could possibly aiisc from 
^uch application, and much good might be the comsequence 
If in the multitude ot counsellois there may be some delay, 
there IS probably much safety 

Having now anmiadveited upon the steps that should be PI'ins sbouKl 
taken, befoie any plan is ultimately settled, I shall venture 
to odtr a few hiutb upon the consti action of a theatre If of the pro 
a y thing, which I throw out, should become an object of 
dibcusston, 1 trust that I inav have an opportunity of ex- 
plaining what I propose , and if any thing be adopted fiom 
my suggestions, that it may not be followed, without tny 
being acquainted with the mode of execution Many new or fullo^vcd 
attempts fail of their object by the introduction of addi- 
tional ideas, that appear plausible , or by the omission of 
small circumstances, that seem fn the original plan to be 
of no material consequence 

In building a theatre, Leading cb 

1 Security to the audience is the fiist and most netes- bmldmg 

sary object iheaire 

2 Facility of ingress and egress* 

d Facility of seeing and healing 

4 Convenience to the performers 

5 « Space for scenes, with proper openings for the ma« 
chinery, 

0 And Ustlyi expense. 


I To msure safety^ common sense points out, that as por safety 
bttle timber and as small a portion as possible of combus- umbers 
tible materials shodld be employed The outside w^lU 
ahould be constructed of stone— the coins of large blocks 
ofstone closely jointed, depending upon their ow n bearings and 
not made apparently compact by mortar Bucks foi the 
internal structure should be made under ptoper inspection, 
and not worked hastily up, to fulfil a contradt. All the *1,1,5,, tuic 

joists, rafters, and principals, and the framework of the iron 
partitions, should be iron The framework of the roof Roof with 
should be of the same metal, with i covering of copper 
No plumber should be permitted to exercise hit dan- and admit no 

K 8 gerous P^^-J***^** 
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ON Tflfi CONBTRirCTlON OF tSEMItti* 

gf rottfl trode in the construction of any part of the buildr 
log. 

It may at first sight appear, that the substitution of 
iron for timber must be enormously expensive— 4ad it 
would be enormous, if scientific care were not taken, to 
calculate the stress flnd strength of every pait of the struc- 
ture where iron was to be used, and to frame material to- 
gether upon mechanical principles of strength and lightness 

As to tne roof, it could do doubt be made lighter and 
clteaper of iron than of timber at the present price of that 
material Cotton mills are frequently floored with hollow 
bricks, which are light, and these maybe coveied with 
carpetting 

Many other parts ol the theatre might be constructed of 
iron and copper , and stucco might be introduced m many 
places instead of wood There are kinds of timber that 
do not flame, these, though not veiy durable, might be 
em])!oyed lor floors and benches And where deal is abso- 
lutely necessary, it ma) be co\eied or imbued with a wash, 
that m some degree will letird inflammation Alter tli^ 
wood work that requires painting h is received two coats of 
oil paint, it may be finibhed with a coat in distemper^ 
which may frequently be renewed at mall expense, and 
without the disagreeable smell of oil paint 

To heat the green room, di easing rooms, and the with^ 
drawingrooms, steam might be adv intageou&ly employed, 
and the boiler to supply the stc iru should be so placed, ws 
to serve at a moment’s warning, to work a steam engine of 
force sufficient to draw watci at once from the Thames, and 
to drive [it with a strong impulse wherever it should be 
wonted This steam engine should be stfrongly enclosed m 
a building, to which access on eveiy side could be easily 
obtained 

Q Some of the theatres at Pans have commodious ave- 
nues , but not one theatre in Loudon has been so placed, 
or BO v.onstructed, as to afford tolerable convemence either 
to the higher or lower class of spectators. 

** Pmate propert) intervenes so much, that it is scarcely 
tp be expected, that anv great improvement can be made 

m 
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tn this rnspecty by enlarging the area round tlie the 
late building 

W hether a mpre convenient attuntioq might be aelectedi The cntrancre 
I do not pieteiid #to know , but a theatre built on the old "'*5*'* bemad# 
foundation might be rendeied extremely Lomoiodioiis oa to dious 
Its eiiitraiices> oi as the anoienta called ihe are* 

nuea to tlie4r%iDphith(iatri^ 

If the whole budding were raised upon arches of a height by Tn^nig the 
% ifRcicut to admit curnageH, and if numerous (iightaof sfaira 
were constructed within the piers which support these 
aicfaes, the audience might depart eofumodiously m dlflof- 
ent directions, without confuaioli er delu) 

The colonnades formed by pillars properly dtaposed 
would permit alternate rows ol carnages Compony 
might descend from the boxes almost immediately lolo 
their earriageb passages for those who were on toot might 
bo ijiled oif, and reudiied secure 

1 his plan would be attended with considerable expense. This expense 
but It might be coiiiiterbuUnced bj spaiiug one of ^he 
higher gilletiPb, which Utely injuied the of the 

peiformance, without adding much to Uic profits of the 
hoUbC Besides it might be so managed, tliat tickets for 
the admission of carnages under the piazzas should be 
issued, winch would cover the expense of their coa«- 
stiuction 

3 tacili*^!/ of feanfr and hearint; —As to seeing I belvete Fanlir? of 
that very little cun be said, but what is obvious to ereiy seeing, 
person of comtogn sense , the uctoia and the spectators 
have m this respect opposite iaterests* It is the interest of 
the actors, to baio that p'lit of the bouse, which contains 
the audience, as large as posbible On the coatiary st 
must b<* the wish of the audience, withm certain bounds* 
to be tie<ir the stage , and m all eases, the audience must 
wish, tliat ever) pirt of Uie pit, galleries, and boxes, 
should be equally cornn odious for seing Now m a largo 
theatre this is impossible lo extend the pit and boxesi 
the> must recede from the front ot the stage; they csmiat 
jhe extended lu breadth witlwat lAusiliaig out the view 'frota 
Ihc side Wi^es, ^ 


Little 
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Andoflx€ai>ng» Little inconvenience web felt as to seeing at Drur}*laiie , 
but every body, who wished to hear, complained As to 
the actors, to make any impression, they were obliged to 
raise their loices above the natural pitch , to substitute 
pantomimic gesticulation, tn the place of inflexions of 
voice, and to use contortions of features instead of the na- 
tural expression of the eyes, and the easy movement of the 
countenance It is m vain, that critics inveigh against the 
bad taste of those, who prefer show, and pantomime, and 
processions, and dancing, and all that the French call 
spectacle unless we can hear the sentiments and dialogue^ 
it IS useless to write good plays, but all the world loves 
spectacle Both these tastes should be gratifled Garrick, 
^*pauLiniIiK ^ heard him declare, was always entertained with a 
pantomime he told me how many times he had seen Har- 
lequin lortunatus with delight— othe number I forget, 
however I am suie, that it far exceeded tlie number of 
times any man could hear a good comedy or tiagedy 
Surely the literary and the Msiml entertainment of different 
Audience spectators might be gratiliecl In the hrst place, the audi- 
cuce-pait of the theatre fliould be left smaller, and lower, 
tlian U was at Drury -line lti> shape might undoubtedly 
be improved, by constructing it according to the known 
laws of accoustics but this, if i^igorously attended to, would 
contract the space so, as to aflcit too much the rectipis ol 
the house 

'i he area for the stage might be as Urge as it was for- 
and scenery incrly , but the scenery should be adjusted so as to contract 
the stage to reasonable dimensions lo confine the voice, 
the wings bhpuld have 1ea\es, or flaps, hinged to them, so 
as occasionally to clo^oc the space between the wings, leaving 
sufficient room for exits and entrances When Urge objects 
require admission, these leaves might be turned back, and 
would then allow the satire space as usual between the 
wings Ihis would be un additional convenience to the 
aetpr^, >vhile the\ stand m vyaitmg to enter on the stage. 
Ceiling of the asit would screen them t row tbpcold nieceilmgof the stage, 
3 »ge which at present is made by strips of painted linen banging 

perpendicularly, should be madepf well varnisfied iron or 

topper 
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co)>per frames, turning upon centres so as to open at pTctt^ 

sure like Venetian %Mndow-b]inds , and by this means to 

iontuct, at will, the opening of the ceiling, and to con* 

duct the voice of the performers towards the audience The A eontlecup* 

cm rent of air, so is it does not amount to wind, should 

^ 1 11 « should flow 

flow from the stage to the audience 6} eEpenments tried fr nu the 

upon sound by Sir Thomas Morland and some other mem- 
hers ot the Hoyal Society, it appeared, that the propaga- 
tion of sound was prodigiously obstructed by the assistance 
or opposition of i flight current of air We arc told by Soond^m- 
>'^itrnvius, and Lipsius, that the sound of the actor’s voice brazen*^ vwsrk 
w'ls inciensed in i surprising manner bj brazen vessels “"**®*‘ 
placed under the scats of the audience 

No s itisfactorv account remains of the manner in which 
this desirable eflect wasproduceil It would not however 
he difficult to try cjcperiments on this subject m any ohe of 
our theatres when it is vacant 

About 40 Acaro ago I happened to go with a friend into Sound m- 
a large cockpit at aa inn at Towcester, My friend, who creased by 
was at the opposite sule of the pit, appeared to me to 
speak with a voice uncommonly loud and sonoious Upotiditor 
my inquuuigwb} bespoke m that maiiner, he wd, that 
he had not raised his voice above its prdmaiy pitch, Upoa 
looking about 1 perceived a large earthen jar behind me^ 
which pruied the cause of this increase of sound for upon 
repeated trials the \oiee of in} friend sounded as usual wbeu 
1 stood m any other pait of the cockpit, but that in which 
the vase was placed To the best of my recollection the 
]ar was about hve feet high, and twenty inches tii diameter. 

I remember well, that it rung clearly, but slowly, wheii 
stfuclf with the knuckle By what means, and by what 
materials, the pulses ot sound may be best returned for the 
purposes wc have in view, is a subject for the joint efiorts 
of mathematics and experiment 

Among olhir expedients pannelling the backs of the Expedient 
boxes with thin pi istic plates of brass might be tned suggested 

A saving and advantage would certainly arise in all oases 
from using irpn, or copper, instead of wood ,the\ would not re- 
qgire ten^w al for many years, and they would be a preservativ e 

against 
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ON T0£ CONsrKVCTIOIf OF THEATRES* 

•gaiiui fire The prompter’s box might certainly be im- 
proved, so as to throw the prompter’s voice more distinctly 
upon the sbi^e, and to prevent its beiog heard by the 
audience 

4m Convenience to perfotmersm Notwithstanding the re- 
veries of Rousseau, and the declamations of the overnghtc- 
OU8, actors have risen m the estimation of the public. We 
have seen with rational and sincere pleasure the excellent 
conduct of many female performers 1 consider this reform 
as highl) advantageous to morality, and it becomes a duty 
in the managers of a theatre, to accommodate the performers 
withtevery posMble convenience, so that they may enjoy 
that English word comfort^ which in all situations of life 
tends to protnoie indcpendance and morality 

It IS scarcely neces ary to add, that pipes to speak 
through Hhould lie laid from the green room to every apart- 
ment of the actoi s 

6 1 have left the article of expense to the last, because 
whatever essentially tends to the convenience and g xtihca- 
tion of the public will always find sufficient supplies from 
the liberality of Britain A small addition to the price of 
tickets would amply difiay the expense, that would be in- 
euired bj any real improvements 

If the united eflorts of men of science and men of prac- 
tice were dnccted to this object, we might expect to see a 
theatie superior to anj on the continent, adapted both to 
the purposes of splendid exhibition and of true comedy , 
wheie our children might be entertained with the forty 
Thieves,” and onrsehes with The Rivals” and •• The 
School for Scandal ” 

B. L E. 
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XI 

Plan for Preventing or Suppressing Fires In a Letter firm 
a Correspondent 

To Mr NICHOLSON. 

SIR, 

The destructive fires, that ha\e recently tatcen place in Wilchmcn lo 

Loudon, have induced me to compress *1 lew ideas on the pwt>nthrcs 

subject of watchiug public building*^, which have arisen 

fioin a desire to form a plan of saiet} for a build ng in which 

1 am myself interested 1 sliall conhuc these observations 

to the prevention or suppression of fire, m buch a thc'ttre 

as that lately in Diury Lane, or Co\tnt Garden , apd, if 

they are calculated for a place in \eiir tal^iblc Journal;, 

they are at jour service 

Let it be supposed, that such a building is directed to Method of an- 
be nominally divided into convenient sections, each capable thsir\i- 
of being and actuallj attended to by one watchman 
small chamber, oi any other space, in addition to and dis-' 
tinct from these, in a proper situation, shall be occupied 
by a person to direct oi check the'^c watchmen The direc- 
tion may be exercised ordiiiarilj witl out leaving this chara- 
bei, m the following mannei Let there be one clock for 
each watchman, of a ceitain construction (which is at pre- 
sent partially in use, and pro\ed to accomplish purpose# 
similar to the object of the present paper) 6xed in the 
chamber of the director of the watchmen ; each clock com- 
municating with the section of its proper watchiHan by 
cranks and wires^ or otherwise, m such a manner, that by 
pulling the wire he shall be able to effect a visible alteration 
on the clock at a precise moment, as agreed upon, conform- 
ablj with the lonstmction of the clock, but not at any 
other moment This clock shows the usual division of time, 
and has also a revolving frame m which pins are placed in 
sockets capable of being pressed down at particular times 
only, as above stated Thus, by the use of this clock, a 
watchman s vigilance or neglect may be proved by the evi- 
dence of the clock itself 


Suppose, 
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ON PRFVENTIKO ok FIRES 

huppobc, for example^ tins clock be so constructed, that 
fi pin shall be pressed down e\ery quarter oi an hour, uid 
the proot of this being done ^hall rest with the director ot 
the watchmen, in the first instance, simply by looking at 
the clock every quniter of an hour, it is evident, tint tlic 
neglect of a w iti hinan cannot exist longer tli m this spat e 
of time, if the dnector fad not in his dut} This man 
should himself he witched with the most scrupulous suspi* 
lion, ind detec ted in his own ftilure, in the same manner 
as he should detect the failure of the walthmen , that 
by the proof of a dock on the same principle is the abo\e, 
placed oil tin outside of the buiUlmg, and under the abso- 
lute ex munition of the pohet, oi in> other su pc no tend- 
ance satisfietor} to those most interested If the diiector 
be correc t, instant alaim would be led to the section of an} 
wiiehrnan wliose duty should appear to be neglected, and 
it the director be iiuorrect, the daim would be ulterior, 
and as nclivc as m the cisc of positive daiigci It ma\ be 
thought diifieult foi one man lo examine many clocks at 
the same uiomcut if it should bi found *>o cieli clock 
nn^lit be ‘‘Ct diflleientl}, and every watchman have a clock 
in Uib section set by liis proper clock m the director's eham 
ber 

Hence, in e^se of fiie, adiscoverv would not only soon 
take pi ice, but personal assistance would b( on the spot, 
and, with piopir access to w iter at ill limes ensured, with 
the bcstimiiisof ipphing it, iii increase of the first evil 
would almost ceiUniilv be pievented, until additional as- 
sistance could be procured ind alirm bells or other sig- 
nals, the sound or ehanctrr of W'liieh tJie ]>irtieukn 
building mi^ht be inaeie known to firemen, could, if neccs- 
suiV, be instantly sounded or drsphued, nod a constant in- 
flux of proper persons would take place iii the ^vtn infancy 
of flange 

It In not improbable, that this plan ma\ ba thought by 
many persons too elaborite and expensive To such it will 
be silisfarto y to know, that vcr> extensive and valuable 
buildings in m} ntiglibevurhood, the* propert} of' some 
highly ingcmoiiN ind Ks{>ectablc gentlemen (one of whom 
is the inventor ot tht clock} have been watched for •‘cveril 


\ ea»-» 
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years b} a single watchtnan, checlced by this clock alone^ 
and with extremely evidences of neglect 1 his is tlie 
result of fines, kc , begun with judguicnt, and enforced 
with strictness But one objection can be oftered against 
Ihib, naineU, that the morning onl} brings the proof of the 
watchman’s conduct, when nothing can be opposed to his 
neglect but fine or dismissal , while the hours of gre iter 
danger must be left to his discretion, and the fear of punibh* 
iuent 

As many modifications of plans like this are easily de- Tins plan may 
vised, and ntw arrangements made in application to prac- ci^rcumnanccs 
tice, not readily imagined before, it is deemed unnecessary 
to enter into detail, or to attach any specific legulations lor 
each department, oi for the ultimate execution of the whole 
If it is satisfactorily made out, that the plan js practicable Tin' expen^^ 
and useful, a slight calculation uill show the expense to be object 
insignificant, when compaied with the object, or even with 
the pretimini of insuiance 

1 am, Sir, 

'i our obedient seivant, 

Derby, May 11, 1809 M K. 

Annotattan Respecting icgister clocks for the useful 
purpose indicated by M K see our Journal, vol V, 
p 133 
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On the Method of iaktng Transit Observations In a Letter 
from a Correspondent 

To Mr NICHOLSON, 

SIR, 

N the second volume of jour Journal, Mr Ezekiel Method of t»1c- 
Walker, after mentioning Jjr Bradley’s method of taking transit ob 

^ 1 I t , • « serviinoju 

transit observations, b> noting the proportional distance of 

tliC 
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the i»tar from the w^re at the two beat» pf the clpckf |tra« 
poses another, which he thinks superior This consists m 
noting the tune when tlie centre of the star comes to one 
side of the wire , winch, he observes, is a real line, and not 
as in Bradley's, a lint dravvn by the strength of imaginution 
down the middle ol the wire, parallel to the sides. I ha\e 
tried both these methods with nearly the same success, and 
must confess that, utter all, lumieiy much at a loss to 
conjecture, how the fraction il part of a second can be esU« 
mated m either of these ways to that nicety it appears to be 
done* In the observations made at Greenwich I observe, 
the time of a star's passing the nieiidiaii is always expressed 
to the hundicdth part of a second How this extreme pre-* 
ctsion IS obtained, as I am at a loss to conjecture, I sli ill be 
obliged to }oa, or any of your coi respondents, to inform 
we* 

I am, Sir, 

Your obedient servant. 


REPLY 

It 16 certainly not difficult to observe to tenth parts 6 t a 
second, and of this my correspondent will easily satisfy 
himself b> trial with a common watch of five beats lO ft se- 
cond A phenomenon, as for example, the transit of a 
star, may take place in any one of the five beats, or b^ 
tween any two of them If the observer icpeut the words 
(either mentally or otheiwisc) One, one, one, one, one~ 
Ttvo, two, two, two, two — Three, three, three, three, three, 
&c , at each beat of bis seconds clock, tlie word in Italic 
af the very beat, be will be enabled to mark the fractions 
of seconds with great precision Musicians, m the rapid 
execution of prestissimo riovements, divide the second «tiU 
lower As to the hundredth parts of seconds, though it 
might by Eome expedients be practicable to observe tbent^ 
this IS not implied in Astronomical lables They are 
almost always the results of moani taken between a hctii^ef^ 
of observations, and tlie secotid deeioial may be considered 

as 
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mdi<!ating the precise value of the first, mstead of the 
sign + or — , which is sometimes annexed for the like 
purpose 

W.N 


XTII 

jSxnmtTtaUon of the Root ofCalaguala by Mr V auqublik • 

TT HIS root has a brown colour and a wrinkled surface m Extemnl 
consequence of dcssi cation In some parts it is covered P®arance 

with scales like those found on the roots of common fcins 
It lb hard, coriaceous, and difficult to pouder It appears 
to be the root of a species of polypody 

Exp 1 Ihirt} grumines (463 grams) of this root coarsely Digested m 
powdered were digested in three hundred gramme*^ of dis- 
tilled water for forty eight hours The water acquired very 
little colour, but it bad a degree of consistence and utictu« 
esity, so that it would not eiisily pass the filter Its taste 
was slightly saccharine 

The infusion having been mixed with diffeient reagents, Acimn of 
the following effects were produced in it agents on thf' 

1 By alcohol was thrown down a jellowish wliite floccu- 
lent precipitate 

2 With sulphate of iron it assumed a blueish green 
colour, but without any perceptible prccipit ttion 

3 With acetite of lead a vtiy copious yellowish white pre- 
cipitate was produced 

4* Oxalate of ammonia occasioned a very light precipitate 
in it 

9* No precipitate occurred on the addition of lUtratc of 
barytes, infusioa of ga^ls, oi solution of animal gc latme 

6, Lastly it was slightly leddencd infusion of litmus. 

The effect of alcohol teaches us, tint it contains a mucous inferences 
au1)B^lice that of sulphate of non, that it contain*^ a 
similar to those of cinchona^ of rliubaib, &:c that acetite * 

•f liead indicates an acid* whreb may perhaps be the malic : 


O Amialai da Chiiniei fol LV, p tS 
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of oxaUte of aniinoma» a little ealeareoas Balt FHe nitnittf 

of barytes proves, that it contains tio sulphuric salt tlic 
galls, that It has no anntialised substance the solution ot 
isinglass, that no tannin is present The infusion of littUus 
shows the presence of soma acid 
The following experiments, <0 which I was ted by the 
foregoing, will demonstrate by their results tlie existence of 
most of tlie principle^ indicated above 

Exp 2 Thirty grammes ol the s imc root w( re digested 
forty eight houis in about iOO grammes ol alcohol This 
liquid assumed a deeper colour than the water eiupIo\cd in 
the first experiment Its taste was at hrst sacchaiinc, but 
it left behind a very strong sensation of bitti mess 

On the addition oi water it became slightly milk} , which 
confirms the existence of the resin mentioned above 

This tincture subjected to distillation till it was reduced 
to SIX or seven grammes, afforded a certain quantity of oil 
of a deep red coloui, which w is precipitated to the bottom 
of the liquid The supcinatant fluid had then not so deep 
a colour, and a less bitt( r, but moic sacch irine, taste Thcdt 
i fleets wtn owing to tlie separation of the resin by the eva- 
poration of the alcohol, and to the fluid remaining as less 
volatile holding in solution the saechaiiiie m liter 

As a little alcohol still remained in the fluid, which re* 
tamed some of tlie resin in solution, I evaporated almost to 
dryness with a gentle heat I then washed the residuum 
with a little distilled witer, whuh enabled me to separate 
the saccharine matter pretty accurately from the resin The 
alcohol that had come over had not carried with it any sen- 
sible portion of oil, for it was not rendered turbid by tfie 
addition of water , but thus mixed it had a peculiar smelt, 
and an aci id taste ^ 

The resin siparatcd fiom the Bacchanne matter in the 
manner above mentioned had a brownish red colour, a very 
strong acrid and bitter taste , ind was soluble in alkalis, to 
which it imparted a brown colour and considerable bittei- 
ncss Acids decompossed this alkaline solution, andt sepa- 
rated the resin just as it was bqforc 

Is not this resinous substance, which ought eqnatlv to» 
be found in the other species of ferns, the principle that 
s destrov 9 
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the tape-worm? This is not improbable^ for wo 
kno«i , that all acrid and caustic oils produce this effect* 

The saccbariQC sub^tauce, which bad been dissolved by 
the alcohol at the same time with the rcsiu, gives a slight matter 
b mon colour to water It reduced to a thick and vv>cous 
substance !>} evaporation Its taste is sweet, picas int, and 
slightly acid Its smell is nearly similar to that ot the jutc^^ 
of apples when evapoiatul On being heated it swells up^ 

^rots black, and emits i ^inell evietly resembling that of 
burned sugar I found iii it perceptible traces of inuruitc 
of potash Thus it appe irs there can be no doubt, that this 
substance is a true sugar, with vvhich an add, probabl) the 
malic, IS mixed, but of this 1 lould not satisfy myself by 
experiment, the quauMt^ being too siiiall 

Exp 3 To obtain those principles of the cal iguala root, Root digested 
which are not soluble in alcohol, I 

fort} eight hours that portion of the loot, which hud aliead} witU akohoi 
been treated with alcoliol, as has been seen, The colour it 
imparted to the water was deep, as if it had given out 
nothing to alcohol 1 hi» infusion had no bitter taste, like Proponu 
that in ilcohol it frothed when shaken it precipitated 
solution of sihei pretty copiousl} in isubstmee winch had 
all the appeal ance of inuri ite of silvei Evapoiated in a 
gentle heat, it left an cxtiact of a brown yellow colour, 
transparent, very tenacious and string}, on which spirit of 
wine bad no effect Ihis extract had a mueilapinous and 
slightly nauseous taste mixed with a little sulphuric acid 
It grew black, and exhaled copious fumes of muriatic acid 
put on d redhot iron it swclUd up, and emitted a smell 
Similar to that of gums This matter then appears to be 
nothing but a mucilage coloured b} a small 4uuptit} •of 
extractive matter jnsolpble in alcohol, and mixed with a 
certain quantity of a muiialic salt, probably with potash 
for its base 

Exp. 4 The root of calaguaU thus successive!} ex- Besidaum 
haiisted by alcohol and water 1 after ward treated witfi weak treated with 
nitne acid, in order, to know whether it contained any amj- 
laceous matter After two divs digestion with a gentle 
heat, I filtered the liquid, which had aequiied only a slight 

amber 
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ambet cotour^ whfk the root had become of a pretty bnght 
red 

An alkali mixed with this fluid 'precipitated nothing; but 
it produced m it a very lively and agreeable violet red co- 
lour ^ The filter too, through which 1 passed thisnitiic in* 
iusion, assumed on drying a pnttty fine red 

The same nitiic infusion^ being mixed with four parts of 
olcohob yielded a light flocculent precipitate of a \ery fine 
white colour, which, when separated fiom the supernatant 
fluid, and washed with fresh portions of akohol, rtdissoKcd 
in cold water This substance had all the appearance of 
common starch, that had been dissolved in nitnc acid, and 
afterward precipitated by alcohol but I had not a sufFiciant 
quantity, to satisfy myself that it was so in a positive m in** 
ncr At least theie is every reason to believe, that it is not 
gum, otherwise it would have dissolved in water, and fnr- 
nished some trace^i of mucous acid on being treated with 
bitric acid , but I obtained from it only the oxalic The 
nitric acid then, according to all appeal ance, took up from 
the calaguala root a cert iin quantity of amylaceous matter, 
and a colouring substance insoluble in alcohol, which alka- 
lis turn to a violet 

The calaguala root treated by the different reagents men- 
tioned aboie, and afterward dned„ had lost a fifth ot its 
weight All that remained was the woody part, and tin 
earths insoluble in acids To ascertain the nature of the 
lattei, and prttU nearly their quantitv, I burned the resi- 
duum in a cTucible till it was completely macerated , and 
from about twelve grammes of the root, I obtained half a 
gramme of ashes, which were composed of carbonate of 
Itme, that the nitric acid bad not dissolved, and certainly 
did not exist in that state in the toot itself, widi a small 
quantity of muriate of potosh, and aoitie traces of si lex 

I treated the calaguala root a second time with the sgme 
menstrua, but in an inserted Older, bi^iming wrth water, 
next employing alcohol, and finishing with nitric acid By 
the first operation I obt lined the sdgaf, the gum, part of 
the solts, and a little colouring matter. By the second I 
got the resin, and a little of the sugar, that had escaped 

the 
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Action 6f the water. Lastly by third I dissolvedl the 
amylaceotfs portion, and the pecultsr eolonring subataoee 1 
have mentioned above. 

Do re<^pitafsting all the prodliietttAtsined by thi^ Alt* 
ferent operatiods metfttoned tb tha eouiae of this paper* we 
find, that the root of culagisiHa ts formed of 

1 A large quantity of woody matter Coitiponert , 

^ A gummy substance. Which conies tk€xi in {kfint of ' * 
quantity 

3 A red, bitter, acrid resin, the next in "proportion 

4 A sacchanne matter, toleiably abundant 

5 An amylaceous part, the quantity of which I did not 
ascertain 

6 A colouring matter soluble in nitnc acid, and turning 
violet on the addition of an alkali 

7 A fmall quantity of acid, which I could not discrimi- 
nate, in consequeore of its being so little^ but which 1 sus- 
pect to be the malic 

fi. A tolerably large quantity of muriate of potash 

p Lastly lime and silex 

Of fill these substances those soluble in water and alcohol Med cmai 
ate alone capable of producing any effect on the aatmal eco* 
nomy These substances are the sugar, mucilage, muriate 
of p^ash, and resin 

Since the time when 1 analysed this root at the request tof mak 
Mr Alyon, I Have subjected to similar experiments the monpolyi^d/ 
roots of common polypody and the male fern, and obtained contain the 
from them precisely similar principles nearly m the same 
proportions as from the calaguala root The former roots nin. 
however contain a small quanitity of tannm Thus the ana* 
logy of otganisatioo, oAnch led Mr de Jussieu and Mr Bi« 
chard to conclude, Ihat the medicinal virtues of the cala* 
guala root most be sitnilar to those of other ferns, is fiilljr 
confirmed by cbemicdi analysis* 
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TL'hE smut in wheat has already occupied the attention of 

several chemists Parincntier has found in it a fetid* fiit, 
and coaHy substance Cornet has observed its oleaginous 
nature Girod-Chadtians^ in 1804, antioiimcd, thatit con- 
tained also a freOj fixed acid, which he supposed to be of a 
peculiar nature 

This discovery, announced to the Institute in the autumn 
of that year, induced Mi Vauquehn and me to undertake a 
full examination ol this degenerated vegetable matter. 

It is well known, that the smut is in fact a corruption of 
the grain, which exhibits within the husk of the seed, instead 
ut a farinaceous substance, a black, greasy, stinking powder, 
the most decided and dangerous cliaractoristic of trhich is 
Its being capable of infecting other grams by contact, and 
imparting to them tlie property ot propagating spiutty 
wheat It 18 known too, that washing witli time and alkalis 
IS the roost certain method of removing its contagious pro- 
perty, and preienting the disease from being reproduced, 
which It constantly is, if this practice, now generally em- 
ployed by all judicious farmers, be neglected. 

The smut, on which wc made our expeiiments, was given 
us by Mr, Girod-Ch intrans 

Triturated m an agate mortar, and separited from flic 
husk, the smut imparted to hot alcohol a lellowish green 
colour , and, without coniiuuiiicitimr it any character ot 
acidiity, exhibited only about a hundredth partef its weight 
ot a deep green oily matter, as thick as butter, and acrid as 
rawetd gn'use 

Ether si parated from it the same oil. 

After this action of alcohol, the smut retained both its 
greasy feel, and filthy smell. Lixiviated with fi\e times its 


* I a Revue Fhilo<ioque, &c Nov IbCo AbnJ^cd from a paper read 
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weiglit of Jbothug gave it a htomn re^ caioaf^aifatii 

waHv a spapy an4 4k>evy ckcided aciditjr ^ * 

Tbw acid, exanwntfd by vaiiiSMia apprgpmtc veageats, Acid appcwd 
UMed all the propevtiehdP the phfaphoiie« ^ ' ^honc'"^ 

On lixiviating pare amlit^aidt previouely treated by alee* i his confirm 
hoUanth bmling distilled water, this liquor, which peu ^ 
ceptibly acid, beutg aatnmted iKXth potash, gate a preupi* 
tate of animal matter, mixed with crystaUized ammouiacow 
magnesian phosphate, and e\ery proof -of an aUcehne pbos* 
pbate These experiments therefore coefirm the existence 
of fsec phosphoric icid lit smut, known by it&i ftxedness. Us 
insoIul>ilit> in alcohol, its boitthility in water, it^ precipitation 
b} lime, &c ^ » 

After the aqueous infuiion had been precipitated by pot- Ammal msc 
ash, it held in solution 0 fetid animal matter, resembling in p”j[, 

cqlour, and the pbtoomena exhibited b} its precipita- trtd giuteu f 
t^ou with various reagents, that found m water iii which the 
gluten of wheat has putrched 

After having ucdergone the notion of alcohol and water The residuMTii 
buccessivelj, the smut of wheat still retained both its fetid 
smell and greasy feel Distilled on an open hre it afiorded 
a third of its weight of watci inipiegnated with acid acetate 
of animonia, nearly a thud of a deep brown, concrete oil, 
moofa resembling adipoceie in its iorm, consistence, wnd 
fusihilitv by a gentle heat, and 0 23 of a coal, which, being 
incineiated, left 1 gramme [15^ grs*], being a hundredth 
part oi the original smut, of white ashes, three fourths of 
which weie phosphate of magnesia, and one fourth phos* 
phate ot hme 

We examined the smut with its husk, to compere it with Smut ext- 
that which had been depnved of it, but we did not find dif- lue'husk* 
Cereoce enough to ascribe to the bran that covers it any de- 
cided influence on its analysis 

From our examination, the leading results of which have Its component 
just been given, we conclude, that the smut of wheat con- 
tains, 

I, A green, butyraceous, fetid, and acrid oil, soluble tn Oil 
bpt alcohol or ether, composing near a third ot its weij^ht, 
and iinpartuig to it its greasy consistence 
S A vegotci-aaimal substance, soluble in water, insolnble Veceto am 
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AHAtttIfl tM ft iraCAt 

HI akAboUAHil premfittntinff moairof 4 br^Hieta(l)ie«iU« At mM 
AS galls It cat^ipAMf rather lees tbaiitt fourth the smuiv 
ashI is perfectly smiilar to what comes from putrtfieil gloteu 
3 * A coaU Anmottiig to one iiftlr of its whiOfe 

glides a Wock colour to the wbcdO Osass $ aod jo ao evidence^ 
AS ife IS theproduct, of a putnd deoompositui^i , apart whidA 
It acts equally in mould} and m all the remnants of pptrified 
organic compounds 

4 Free phosphoric acid, scarcely constituting more than 
004 of the smut} hut suActent to impart to it the property 
of reddening blue vegetable colours 

Lastly the phosphates of ammonia, magnesia, and lime, 
111 the propoilton of a few thousaiidtlin only 
The smut of wheat then is nothing more than a reliduum 
of the putrifaed grain, which, instead of its original compo- 
nent parts, starch, gluten, and saccharine matter, exhibits 
onl} a kind of carbonaceous oily substance, very analogoOs 
to a kind of bitumen of animal or vegeto-animal origin. 

We must here remark, that in our examination of gluten 
decomposed by putrefaction, we found characters very simi- 
lar to those of the smut of wheat , and that the products oi 
the one are so like those of the other, as to render it difficult 
in certain caseb not to confound them together It requireii 
a man to be well practiced in chemical experiments, to dis- 
cern the slight differences, that exist between these two pin* 
tnfied matters, because these differences consist only m de- 
licate shades, that are not easily perceivable 

Interesting as the results of tins analysis may appeiSir, we 
must confess, there is still a great distance from the kdow-* 
ledge they gttc us of its nature to that of its cause, and yet 
more to that of its contagious quality, which is proved by 
bo many experuneutb, as to leave no loom for the shghtest 
doubt We roust own too, tb-lt these insults, while they 
indicate the smut to be the residuum of putnUed farina, d« 
nottntiiel) agree with the ideas of philosophical agncuU 
turibt^, wlm consider this disease as the necessary product of 
contagion , since it tfius seems natural to presume it arise<« 
from putnd dt coinpovition, which may proceed froaf any 
other circumstance Ub well as a communicated game 
The same results lead us equally to inter, that the pu- 

* trttbcenc}. 



e» ttWMkl ititff 


treseencjr» «Hich lUWasMriiy fii«c«d«i tht 
Mftnt tii< Htl CaMs, whethvr M ^epenil on cObMigicin 
upoiiUDMwIf, iittarln pwtkalHrly the glatm; ud 
o^es, indeed |H«vehtt, tbd IbniiaiMili of the sUieli * nniee 
we kncMT iHMihvelf, th«it<thivfc<!lihi> bo tm/ciSi vt Wthdilere ^ 
found in tbdsiAnt of whcit,*eairert ho nttdiWmn ftoih that' 
aefttic pracei8» trhich no poUerfolly attacks the ^utitioas 
substance 



XV. 

( 

OfiheAttun of Ifitric Acid on Cork, ^ Mr Chsvi80&* 

©RUGNAtEI LI having examined the action of nitric iiistotr of the 

acid on cork* ta 1787, found, that the cork was converted ^iwovery of 
. . * « .0 * .suberic mod 

into a peculiar acid* In 1797 Bouillon^Lagrangc resnined 

the inquuy of the Italian chemist, and confirmed the ex* 

istaice of the suberic acid In the two papers be published 

on this subject, he described the characters of |hie acid, 

and its combinations with the salifiable bases, which Brug* 

natelli had not studied. Notwithstanding these labours, 

several persons still entertained doubts of the existence of 

this acid. They thought, that it was only cue of the aoida 

previously known combined with some matter, by which its ' 

properties were concealed Of the truth of this 1 was de* 

sirons to satisfy myself by experiment. 

To form suberic acid, [ followed the common process; firrpmtion of 
wbijcb 1 shall here recite, with the phctiemena that occarsed 
m the operation, 

In a retort, to which a receiver was adapted, I heated six 
ports of nitnc acid at it9* on one of rasped cork. The 
matter grew yellow , mtrous gas mixed with carhome acid 
was evolved, and a pretty large quantity of prussic aoid 
was formed, I returned the product from the receiver into 
the retort scYCral tunes, that the cork might be acted upon 
sufficiently. When the action of the acid appeared ta 

* Asaslss 4e Ckiiiic, val LXII, p aaa* 
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Examination 
cif the matter 
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Examination 
of the mat er 
JB 


Cxerntnation 
of the flt/id te 
parated from 
miUer A 


•bfitv I ^p^sed th^ditaotter stiU bpt n poki^olmn cap* 
iiyle^ where I finubed thi evapera^on ivith a gentle lveat» 
cQiitiattfiil4r« A% eewp as it redueed^te the 
C9D^tBi^^ of it pitb some W#A«r tato p 

large pbi|il pa, a sfind At end wf afwdteurai 

I fryoi the tire, au^ pp <2oolipg^Al«^ spl^d aubft 

stanc/e^ sepantte^d^ ^ One 9) t^ese, iwhich J bhall ^ 
sunk to the bottom in the form of large docks die 4 >tbat> 
Bi congealed on the surface of the liquor like wax This 
I removed with exceed' wdy ttHh^tb^r I separated t>E 
filtration 

The floceuleiit precipitate, Af was insipid , insoluble in 
water and in alcohol , and of a white colour, but turning a 

littlpffairpwn (Ml exposuie to ike hii , J^iPfDc acid^atdd*' did 

not act on it perceptibly^ Placed on a red hot coal, it 
burned without suelling up, and emitted a^pon^xit snyed 
of empyreOmatic vihegar* its c6al aas bulky, and pretty 
imM This substance therefore was nothing b^t the woody 
part natdrally contained iit the cork 

The aupeitiatant substance, B, had very little teste It 
wus iitMluble in watei , but boiling alcohol dissolved itt 
some portion of woodv matter excepted The filtered so* 
lution on cooling let fall a white ^lubstancc resembling wax* 
This being sepirated b} a second filtration, I added water 
til 'the solution, which th/ew down a straw coloured resinous 
substance, that turned redd sh by exposure to the pir, and 
Was acid, notwithstanding I had w^a^hed it repeatedly On 
di^illation rt yielded a soil of concrete fat, and a \ery acid 
^uid, that precipitated acetate of lead 1 c6ul^l not as* 
xiertain Its riature from the <>111 illness 9 f its quantity 

TBc tkafier that had befen employed to precipitdU the 
ream acquired a }ellow colour by evaporation, andante 
rfctemblin^ that of bitter almonds* it contkinedv only a 
bttl^ of thte yeltow matter, and probably a *few a^^s of 
prus<%ic nciid * 

The Quid from which the matter A had been separated 
had an aad kud bitter tditk^ pi^eOipitated limk ivater find 
dkToareOtts saTts , turhed koluiibft 6Y indi|b donWmed 

a IHltta iroif, (iddttthn of ^Its,' and, 

when the excess of acid was satarated# it did not precipitate 

gelatine. 



gek&ne, eonseqiiMtly cWrttiTMtd-iitfo^ dP ihtt bt i§r» 

Hatchett. ' ? * -s 

In ffiitd hkt^ii ehifiei ^ 

pretty^(MtA afufMl df vlAc^fat; ThftIfAtfAditihtAe 
th^ e^plMtf6#}n 4 ^eifdft, butt oM&mefl oi^ybltHci&cijl, 

WittMt ^Yif^lAMofhs Whedit^t Vere ^issipatci! at tlie 

cAfbttld!Afr)E!t^iYt, 6i ^uatit% Ifioo smafl tor me to 

ddtiict ft,‘ t cahttot Th'fe tlcfiitor, alfte? evaporation ‘ an4 Sw'jcfw w*'* 
coolln^y an acid t ^paffttefl 

by filtratioft. Font 

freah actd After the fifth evaporat^oh i abtamed ^tya&Is 
of oxalic aod Havana dhcanted the tHother tvaatr, trhioti 
was yellow, aiid had 4 very bitter taste, I prectfiitatcd the 
oxalic acid |t still aeUiiaed by hme water tb aaeeiav 
tiHed It* The liquid that came over mtd the teceim ifona 
taiooAa Uttle ammoma. 1 tben precipitated the liq^d left 
jn the retort by carbonate of pOtadh, and limeoras tfirown 
dawii« The filtered liquor yielded in a couple of days soih§ 
biuall gold coloured crystals of the VitiOt yellow tfaatler cfMd* 
biued with iiotash** 

This acid sedtmental iqatter was tht suberic kiA' I 
washed off w th < old water fxirt of the yellow biottet that 
coloured it, 'ind Completed its ^Mirificatloh by repi^'iied ^ 
iution in boiling water, froip which it separated 1^ coolijig 
in little white flocks By concentrating the bitter waters 
I separated that, which they hdl^ in solution By this pro- 
cess 1 obtained a very white acid, about fiye parts of Which 
were obtained from sixty of cork 

The aubenc j^etd is as white as starch It hiS ad acid Properties of 
taste, without ahy bittcrri^ss Light does not dKer its 
whitenesBjk To dissohe one part of this acid requires 38 
parts ^ water at Oo” tl4tr’ F }, and 80 parts at li* ] 

Its little solnbility prevents us from haring it cr}stallized; 
so that when it is dry it is always pulverulent and opake. 

4 Baring smtunited the mother wa|fr of these ciystals with math 
atiesoid, 1 obtamed a precipitate, whith cshihitedah^the chsraetet* 
istks of hemoic acid but 1 dare not watort to assert^ that;this asid 
IS constantly formed, for m three opefatioas OB cork I obtaiapd it but 
once, and then in a very small quantity 
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puntymg 


ON *CtP* 

Thrown on, hoto^nli 4 isrolwtibfod, w4tbout leaving 
residumn» and eimtUng a smeU of tueU 
When hente^^m a email glaae retort on mod# it melts like 
fat with a gentle beat* If the retort be withdiawn from 
the fire, and the melted aeid diffused over its cry* 

etallizes tn needles by cooling If the di^lhitioo be 
tinned, it rises m vapours, which condense m the summit of 
the retort 111 white needles* some ot which are b^f an inch 
long This sif blimate hasv all the cbarac^ters of suberiiu aCKh 
A slight eoally mark is left m the retort* 

Snbanc acid diaaolvad in water reddens litmus tery die« 
tinctly It does notpreceipitate lime *, stvontiaii, or barytes 
water, or the saline combinations of these bases# On era* 
poratmg lime-water saturated with subenc amd, the calea* 
reous snberate falls down in a white flocculeot precipitate, 
from which muriatic acid separates the suberic. This Is 
indeed an excellent method of obtaining it peifectly white 
The munata of hme may be separated from it, by (bssolvtug 
it in a SQiaU quantity of hot water , when by cooling we 
obtain the aad, which is alwa}s in a pulverulent form f, and 
similar to^wbat it was before being combined with tha hme , 
only this base takes from it the remains of the colouring 
matter, which the water had not dissolved 


Mistake of * seems to me, that Mr Biug^natelli must have deceivcfi huaself, 
Urugnatelli* When he says, that Hubenc acid precipitates lime iiaUr, and all the 

mineral calcareous salts The oxalic acid, which no person has men- 
tioned, and whk)i is formed with the subenc acid, was no doubt the 
occasion of the pi ^cipitate he obtained It appears to me aba# on read* 
pig ^hp arucle subenc acid in Biiignatclli s Elements of Chcmistr}, 
vol 11, p lo6| that the acid he dcbCiibcs still retains hmer niatUr, 
reSitiods matter, and oxalic acid, 

1 1 made this expenmen^, m older to ree whether the suberic acid 
wtre analogous to the benzoic, and, m this case, fo separate it front 
the matter that prevented fts ciystalbzation 
Purification by i repiated the same cxpciiment with Imrytcs instead of hme, and 
birytef result The saherate of barytes is deposited fay couceu 

tration, and its decomposition by mnriatie acid aflbi'ded me the snWiq 
ac)d perfectly whKe A small excess of the acid should always be em 
ployed, in order to separate the last portions of b^se, which the subc* 
VIC acid might retain * 


Am mount 



oir tilt srmEWc Aei9 

Ammoom tmi the fixed xlkalift dii9plv)[» xubeik aeid reiy Action erf* * * * 
well. Thew combicmtioM, tf hen oonoentraled^ let fiill tlidr ‘J^***** 
acid on tbeaddutioil of tnlphniiditcid, mnndlic, ftc^ 

The avbenite of Onnioiiin precipitates the sblntfOn of a1iini» ^ubmte of 
and the nltmte oOd w witite of lime Bbt to obtain preci- 
fNtiheowitbtli^kitter eoneentrated solations must be ei^* 
ployed, for the snberate of lime is pretty soluble, 

Subenc amd throws down a white precipitate from a per* Action of the 
feeily neutral solution of siWer, from munute of tin at a 
minimum, from sulphate 6f iron at a mimmum, firom nitrate 
and ucelate of lead, and frcpn nitrate of mercury, does 
not precipitate sulphate of copper ^ or of einc, 

SttberWth of ammonia decomposes almost a}l thlii metulllh Action of the 
solutions. The cupreous salts are precipitited by it of a snberate «C 
pale blue , the cobaltic, rose-coloured , those of /lUc, 
white! &c. 

Nitnc acid has no action on the subene. I boded taelveNitne scil 
parts of the former at 32 * on one of the latter, rflthout «l«esuotaetoa 
having any sensible decomposition The subeinc acid was ^ 
dissolved, and this solution, being boiled clown, deposited 
subeno acid some hours after cooling I observed, that the 
addition of water promoted this separation I thought at 
first, that I might obtam cr^ottals fiom tins acid splution, 
but 1 could not suciced 

Akoliol dissolves the suberic acid very well. When sa*soluM»ta 
torated with it, water precipitates a portion alcohol 

The suberic acid does not turn green the solution of in* Misuke 
digo in svlphiiric acid, Mr Bouiilon^Lagrange however Bouillon I e- 
l%ji nmeh stress on this property, which he considers as a 
characteristic of the acid , and in fact it this chauge of co» 
lour ware o«mg to a chemical action, it would be veiy aur* 
prismgft that a substance formed amidst nitnc acid should 
not h ive attained its complete oxidation^ but rtmaiu capa* 

* Boiulloa lUgrange says, Ann ik. Chmue, voL XXUl, p 48 , that i^utalce of 

fhe suberic decuiaposcs nitrate of nueiisafy, and the sulpbalSt e# Bouillon Le 

copper, iron, and sine ) and p sti, that the snbcnc at Id yidds mercury grange 
and sine to the three mineral acids, and iron and copper to solphnlie 

acid , which appears to me contradictory 
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Ue of deo](i4i|lg< mdigo* Mr Booinon4L#agmgc hos osenbed 
Ao the sabenc hck) « propt^rty, that beloogb to the Wtter 
yellow mdttQTi afhicb forto^ 0 green by npxture with tbo 
b(ue c>( the indigo* }t it» thi» tooy tliat turni a eoiutioa of 
p^recn , for I have satisfied myself* that the white 
aod merely dilutes %he blue doIqusi juat asMjui equal 
tity of water would have done* 

From what has lieiiii Said I coitcludei that the siibOnc 
'icid has great analogs with the flel>acic;» with which Mr 
Thenard has made us oequauited , and tb it the only striV 
ii)g dii^rence between tliem is^tbe crystalline form^ which 
the suberic ajcid assumcf wl|m difloilved lo water or in 
alcohol, , 


XVI 

Method of rdf inciting artifiual Stone employed in the 
mty of Duni irk By Mr Bertaand, Apothecary fo ihf 
Army of the Coasl\ 

The mateiials emplo}od for this purpose are the rum^ 
of the citadel, consisting of bricks, lirUeJand sand Thes^ 
are broken to pieces by means of a tpdl, formed of two 
atone wlieeb, iol lowing each other, and drawn b> a horse 
Water is added , and the matter, when well ground, is red* 
disli 1 his IS put into a trough^ and kept by meana of 
water 

When the trough i$ full^ tome lime la bumedf and slack- 
ed by leaving it exposed to the air, aijd this is mixed in the 
proportion ot one eighth with the cement above 

A wooden mould is laid on th'- ^tone, and after a thin la} er 
of sand IS thron^n on the stone, to prevent the cement's ad* 
^tmg to it» a layer of cement poured in, and on d 

• See Journal, rol I, S4 
f Anrales de Chimie, vol LV, p 285, 

la}er 
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layer of bridtd bhuheti nitti icutis^gM Method of 
two othei strata are put in, before the lalBti 4Mch «h df pVifrti 
eeittBDt ^lSe thb stMhd thus ftmn- Fnipde, 

ed ar^ ^oid m heaps to dry. The liftie beitv|^ Ver^ ^e<!% ^ 
water, and qtiickly becoming solid, these Bto&es oTte AOl96tl|^ 
in ^Rvnliingl'hfifd^ body M for Buihiing 

Thelnne It lidt very deai, bein^ burned with pitc^^I, 

T*^e labour is hoi: drar, requinn‘|f dnlr one strong man as» 
sistM by tt^o orltfffei bo^s 6f twelve years old The mate* 
nats, being frotai 6td ruins, are cheap and only onp horsb 
IS employed in tbTs manufactory, which is not the on^ on^ 
in tb^ country I bOheve others exist in Pmssian Po|and 
where these *^t6nes are" made with much moic success^ be* 
cause fragments of ba^^tes, whieh aie better adapted to forn^ 
u sohd body with limeund alumine, are there used 

The pebbles of Boulogne would be htiTl preferable, and 
I doubt not a ith these artificial stone might be made equal 
to natural stone m goodness 


XVH 


Litter fron^ Mr L^nk, Professor of Chemistry atPostock^ 
fo 3f>, VOOEL* 


I HAVE just examined the pollen of the hazel nut It pollen of the 
differs greatly from that of the date tree, which Messrs 
Fourcroy and Vauqu^ii have analysed. It eootains a large 
quantity of tannin, a resin, a great deal of gluten, and a 
little fibrin There is aih^al matter therefi^re in this pol- 
len 

To lehrn Ae propeitiei of l3ic tned{(bThnbus part dfMh of stair, 
plants, 1 tabjedfed to research the pSth of eider, and *pro» 

(pured frdm it by nitncacid tYtSty that Bomllon-I^a^ 

9 ^ 

e Annaleb Chixnic, irol LXII, p 293 
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fgnnge •faMiocd fioiti cork* but vitbtot tbw tubstaace 
kaviiig any rtMinim 


Siibofic acid 
chafjctari»tie 
ol* vegetable 
membraoe 

Crptala m the 
foot ol tree* | 
l^nmroBe^ 


A» Mr« Bf^natelli obtafned auberlc ticid from paper, I 
belreve it n a pecaliir diaradte^stic of vegetabte membrane, 
|0 famish thti acrd« 

In the roots of the anothera Uenikfr, bt^oodleaved tree* 
primrose, 1 have seen by the help of a good microscope ex- 
ti emely small crystals# regularly formed, accumulated in the 
cellular texture Jt was diftcult to obtain a suiftcient 
quantity for a themical analysis They appeared to me 
aomearbat analogous to the crystals obtained from indigo b> 
IVicholson they are very hftle, if at alU soluble in water, 
Olcohol, or many of the acids sulphuric aci# itself acta 
but very feebly on them, the iptric iad( glone is their true 
solvent^ 


Muriate of fil I have endeavoured to blacken the muriate of silver by a 

wuSow* of air employed in the dark, but fouild it imposbi* 

Ug\M ble to succeeds ^ 

BenWieC^ Mr Berthollet, as 1 see lu his work, was able to blacken 
hyycrthesi^ it by a simple current ot air Ht says, that light acts n\Hm 
this salt b) taking irom it a portion of muriatic acid But 
how will tins celebiated chemist account for the black co- 
lour, that muriate pf silver assumes when cpveiaed wnh uiu* 
natic acid ^ 


SCIENTIFIC NEWS* 


Wemenm Natural Btstory Sowty^ 

Mia«rdi strata JHkT the meeting of this Society on the 8th of April, was 
part of « DcscnptioQof tbe Minecal BrtMa of 
Clackmanonshire, ftom the bed of tfie nver Poith, to 
the base of the Ochils, illustrated by a large and vei) accu- 
rate plan and section of those etrata, done ilroni actual «r> 

vey. 



Ffyrl. 

md from th? Teg;wtef the boniifjpr vaai fot 

<Soal ID Mr Erskme of Mar’s estate m that 4ibtnct » cohh 
muiiicated by; Mf Robert Bald» civil eogiDear« AUmi In 
this brat part, Mr Bald treQ|cdi ooly of the alltu-ml strata* 

111 coDtuiuing the subject, he is to iltustmte it atUl fiirther 
by exbibitiug sp^umeus of the rotka themselros* 

Mr, Charles btewait laid before the Society A list irf the 
Insects found by him m the neighbourhood of Edinburgh, ^ ^ 
With introductory remarks on the study of entomology. It 
would appear, that the neighbourhood of Edinburgh pos-*^ 
sesses no very peculiar insects, and but few rate ones « The 
libt contained about four hundred species, which, Mr Stew<^ 
art stated, must be considered as the most common, as they 
nere collected in the course of two seasons only, and with* 
out very favourable opportunities It was produced (he 
added)^ merely asau mciteinuit to younger and more zealous 
entomologists 

At this meeting there wire I iid on the Society’s table the 
first two volumes, 4to of Count de Bournon System of 
Mineralogy, with a volunin of Outlim s , a prcbeiit ftoiu the 
author 


AT a meeting of this Society on the 13th of Maj, the Mmmlogy<{f 
second part of Mr Balds interesting Miiierulogtcal De- 
scription of Clack tnanansh ire was read, giving a purticdkar 
account of two very remarkable Uipi or shifts in the strata, 
near one hundred feet in depth, by reason of which the 
mam coal field of the country is divided into three beldb, on 
all of which extensive collienes have been erected 

The Rev. Mr Fleming of Bresvay laid before the So- Flora of Lm 
cicty an outline of the Flora of Linlithgowshire, including 
only such plants as are omitted by Mr Lightfoot, or inark- 
ejt as uoeoiBiiion by Dr Smith This, he stated, was to be 
cousideied aa the firstKif a senes of comtntinicattons illus- 
trative of the natural history of Ins native countiy 

Mr P, Walker slated a curious fact in the history of the 
ch»maii eel A number bf tels, old and young, were p^'**‘*^**"‘’*‘“ 

found 
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Scasnakp 


Plants near 
Edmburgb 


HPTf 

found in 4 pool nt the Jbot^n 4f on old 

wbicl^hfid been filled up^ and rt# «irfiMr«yplwglind 
apd cropped a dozen pf years pp8t« ^ 

The fj^cratavy read a letter from the Rea. 1M# Maelean, 
ef SiaaJl lalea^ meottoning^ the appearance of a vase 6ea« 
8nake» between 70 and 80 feet long, among the Hebrides^ 
in Junp, 19O8 ^ ' 

j^i^d ho produced a list of about one hundred hed^aceoui 
p]ant8v,afid tnrp hundred cryptogamia, found m the King’s 
Pavkf Edinburgh, and not enumerated in Mr YaldeO’s ca- 
talogue of plants growing there ^ communicated by Mr O 
pow, of Forfar» late supenntendant of the Ro}itl Botanic 
Garden at Edinburgh 


Fltmentory Mr^ De Luc has in the prebs an Elementary. Tr^ati^e on 
treatise on Geology^ which will contain an exaniinulion of bome modern 

Cacology geological sj stems, and particularly of the Huttonian 

Theory of the Earth We understand, that o work is 
translated from the French manuscript of t le lit/ H Dc 
la Fite, M A , and will iorm an octavo volunr 


FreneK Jour* 
nah. 


Potash m roioi. 

Turkois ana* 
lysed 


I HAVE just received some of the French Jp^rn^lsii ^lat 
have been so long in arreai , and am informed, ipat the 
ara on their way from Pans From those thi|t come 
to hand I extract the following 

Mr Klaproth has discovered 111 mica sixteen per cent of 
potash. 

Dr John, of Berlin, has lately described and tnalysada^ 
oriental tui quoise from Bisiapoor, neai Cora^n, which he. 
found to contain 


Alumine 
Osidc of copper 

iron • • 

'Water 
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This result verifies tbut of ]Loivit2« We liave 

therefore two 4i9tiiict specks (i the tUTqnAisfi |^ve 

to this now oientioiied Pltay s uaiue of caUitSm 

Dr. Jolnr likewise concenes, that ht has fhond a hew metal* 

Utile and acidituihle metal u> the grey ore of mangaiiebe 
tram Saxony lleootoined it by distilhugtfae ore with sul- 
phunc acid. The volatile metallic acid combines with a 
weak solution of potash put into the receiver, and tinges it 
crimHon From this red h(|iior gallic acid, or infusion of 
galls, throws down a che&nutbiown precipitate. Prussiates 
1 in mediately change tlie red colour to a fine lemon yellow, 
but witliout any precipit itioiu 1 he caibouates do not pre- 
cipitate the red solution, but if it he heated with a little 
alcohol, the rtd colour changi-h to a green, a smell of ether 
IS given out, and then the cail^ouates thiow down a brown 
oxide, which is soluble in niuiiatic acid 

Mr Ducliolz has found, that the si tjoilifoim bcrjl of Ba- Bivanan 
laria is A true beryl containing 0 12 of gliuine bt.ryl 

Ml Bracoiinot has anil) sc J some fossilt horns of an 
extraordinary size found in an excavation at bt Mai tin, 
near Cornmercy He supposes these to have been the 
horns of the great wild ox, the urns of the ancients, cvrochs 
oi the Germans 1^ rom a hundred parts he ohtaii^ed 
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next number. 
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ARTICLE L 

Ott fJI« JmpregwtuM ^ ShMhg tftht 

Nerve of l^fe. In the Embryo <if plmt*. Ji| 41 £«N»f 
/root A. Ibbetson, Esq 

SIR. 

For iMoy yean botany the atndy of the anatomy 
•f plants have been my farounte ocenpatron in solitude, nor 
had 1 my intOBtion to subject that, whidi was mdertaken 
only as a recreation, to the notice of the public bvtt some 
canons details having occurred, which appear to me not we$ 
fcaown, if you think them worthy a place 1° yailt ffC^lent 
Journal, t^ are at your service 

The veqr exact descnption that has bem gitun hf matqr Oifieoluei m 
mteUigent botanists of the growth of 1% ib&nt pldnt,' fi*oA 
^ tune the seed m npe £sr ^ Earthy rendars it noucoeo* 
sssry for any one to repeat, wW has b^ lo well detailed j 
but there are cunous pwittculajrs, ynetedsMg t|iia time, of 
whufo little IS asid, aadatdl Im* n^vsloedl bavo 

Voi. XXm, No. IMWvfcV, IdOfo M , lea^ 
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long my ^rticul^r •tndy, though I havp had to emt 
counter idtiesi^t aJiltle^di^coutAging, and in the in^^ 
vestigation of which auch pati^ce it fequired» as W9u)44^^ 
ter the Timt laborious etiideots; beside tbe taeoesssty i&f a 
most powerful ^)ar microscope fbnopake^dbieitet to which 
18 addled, opt general^ fi|g)iifed^«pd 

causes it greatly to excel in clearneBB of msiont ^ 
lmpra(«st|oii The iiiyestfgatieD I ineeD is, *< The laipregoMtion oft the 
ot the seed ^^eedt end tbe fint shooting of the ti^ant plants ortcathcp 
of the getme or vessel which precedes it*"' It » almost ipi> 
possible to estertain thp eaafit titoe whfa tbe seed is first 
formed m the pericarp I base always found them ip the 
winter bad, where theie is any large enoagfa fw dissection, 
It is most curious to see the 'vessels, which tta^ pvefierly be 
Outwsrd roTin called the Ufe, tracing their way to each floweS bud ,< for ^ 
of tbs sr**! gefi laay be said to depend -tor perfoLtion on tiso separate 
tHOmMtt tbe one in which life Jlrtf enten tkt cs«d> when 
the whole outward form Hippears to the perlsflsd, and the 
8ec<md» when the mnprcgnation pt the seed takis place, by 
the ripening of tbe pollen, «s 1 shall hereafter show, 3a!t 
wlwn the life enters, it leaves a bttle string* and afterward 
remains a long time in a torpid state This string 
the corcnlum, or heart of the seed, so OPUpd because it w 
die cradle of infant plant. , „ j . 

Twadistinet The aM IS nttaclipd to the seed vessel bj two disbnet 
to**tiu 1 ^ organs, which the first botanists have agieed to (wilbthe 
ihese^vSdT unib})i»e*l but I think they are improperly so nopipdo 
since they do upt convey the nounshmeut to the mlhnt 
plant, wluieh w wholly the office of the second^r^ ^ 

Tlie firm Wt li conceive, life of the plant, amoi^vpgh* 
ont It tite pdmitdies, and with ^tonmytiivd, every odiev^fNiih 
may by d^i;r*«8 be eradicated* M wiUgrow%ga«m, ] haxei 
tried the eicper|mfntp»*meny dieutands, rndmeaiel- fi^ed, 
Tbesfdehopleinmple vessels, carrying n yniee<of « pnrti- 
mdarinaloi^ oto to be traced in every part* lying betbeeu 
the wood nod tbe pith, vlfotaiw has plainly sfaowfitdietr 
conseqpence, by denying tbenh to tbe lenf bud • <and ‘ whet 
gardener weold take the leaf Jmd to find mrdo fee it 

imssesscf Ml tke IffeJ botFrtoid«toe^«tortof instincfi<' 
gmfii cwmu^ teaches *t to pass by dw i«of bnd,-»nd proceed 
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to the female flower, where it eitabhahea a new life He the 
seed This life wiU enable it to grow, but not give life 
agam» without imprt^pnum, Tbete veasela are the life 
therefece* ftouwwibieli all floweribnmchet grow, and all root 
threads r proosHL in calbog it ao, I only exfiresa what ita 
ofBqe •eems to,d<BHlt.i HiUtMoe^itonMfl^^wid 4a}kili| 
the circle of propagatioH* 

The next««gao» that attaches tbg teed to the teed octtel. The iioaibli* 
coomtoiof the nninthuig veateltT I *m rather lucbaad to “« vessels 
think* that these proceed from the inner bark at leett 
they may certainly be traced tbenee after the infent pjaut 
hat left the seed When introduced they enter not the aoed 
at the same place at the life doCt, they come not mto the 
corculnm* biit patOit* tfed spread thrmtelvet vm a toiall 
spot bdow it* Winch |8 yisibiy of a diflerent nature from 
the rest of the setd, In fennaceont plant# it la yellower, Jmicm of eteh 
and yields a milk white juice, butinother seeds it is whites^ ***^’ 
and gives a giwtinous wstet of a lareetish taste Probably 
the Yetsels Coakc from the frmt JUkd mth thu juiee, which 
medicated with that part of the seed (which very apparently 
dissoim) friey together fonq a nourishment suited to the 
infeaft plant. 

When tho'seed u sO fer perfected, it remamt » an a!* 
most torpid state, or growing very little , while the flower 
expands daily, and the stamens are hastily advancing to 
thm perfect stale It is now that beautiful process takes Oeatraction vt 
placid which, by au almost imperceptible contreefaon of the ^ 
leder port of the pistil, raises the juice to the poiatal, 
whentiitt feoy be seen hanging in n large gliibnons drop* 
bnC ifeidb never felts. As soon however as ftfe beat of tkn 
mifedny cesMs, this juice, whielt is pecullae to^ ydstUs 
redveedgam'nH^in the tube, the con t f o ctw wx s w ^ With > " 

the heat dwt eauaed it. tins is eentipned nseh deyitUl the The lutag of 
staoiawsare npe, and ready to give put thsir inlenav posrodMdropmtiis 
der, the gnatar part of wliifdr thp pistil is alwiys -so plapwii 
asto roemvo; o^d asthe petfeg ffi^Piros only mmmm to 
burst It* It sOon ^mUs that frnp smd impgpgseptibie^iist* 
wlndi qwe^y nhdAtf and sribh^ ssftA rhr'ir/bnMaenfjmed » 
bfiU, fbritals ConldiiaiStt^ bf so t 

a^nahty* ftiid it po wbAes nint4ewiillidiBtariorwf fee . 

* •»* Msr '* style* 
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i^tyle, and touches the nerve of hfe m tbeiieert of the seed^ 
but ths vessel cheats forth in the intMit surprieing degree* 
foVtning directly a species of ctreuhtr hmk within the Hknd, 
when'thlT^f wblLh m less thihi two days js often completely ftlkct* though 
meoi are ripe perhaps lain for many weeks before sw on absolute 

torpor* This circular nerve is soon coaareii by an emea« 
cence that hides it , but if the corculum is derided with a 
line lancet^ the oirculur hpok is discoverable^ Ult the young 
plant ta near leaving its cradle or seed. At the ttrrn of the 
hook the cotyledons glow, and the root shoots from the 
curved end 

Change of pof The plant may bo now said to he m tlie seed in a con** 
thrseed^^^*"*^ travy direetidn troni that in which it will at a future time 
glow, since the root is above, and the stuip below but 
Nature has provided for their change of place, since it is 
effected as they leave the seed 1 have mentioned before, 
Kounshment that the nourishment of the infant plant is medicated be* 
of thcpl^nt the jiiice bi ought in the nourishing vessels, and the 

peculiar spot in the seed Ihis liquid continues to abound, 
indeed thy infant plant may be &oid tp repw m iV, UU tha 
loot has opened the whole, or part of tjie seed. The root 
Boat itKings then change^ its direction, imd runs into the earth, soon 
pump up the forming a number of stringy hfprs, which sei ve as so many 
nounshmtnt the liquid nourishment ftom the earth, 

while the plant quickly shows, by the rapid prcigress it 
makes, the advantage it receives from i^s change of diet| 
for it soon raises itself from its prostrate posture, emergfw 
frqm the seed, and now se^n jo its proper directuuit 
Prove the ^ not interrupt my account of the growth of thp 

Kxual systein young plant, though my l^tar was written in^rBty fo dflail 
the first steps, which Are ) Jbebeye uoknoww, but wfocl|< 
confirm ( think most tbomughly thy spxual system, though 
some qf the rywgwstaa ordmrs give, if possiblob a more 
convincing proof of it The runs up from the^syedy 
being mostly single, and the juice of the pistd 'me no ether 
way qf reaching the pomtal but pa^niug through the scedjt 
which it does without produciqg any effect, or filling up tho 
Vacancy at the top of the eqr^ulnm But no sooner doeq 
^hl$ same juKe get with tfao flower of the pollen^ 

" whicli dissolves m it, than tfio vmd becomei filled^ the 

hook 


Bopt itKings 
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h<t^ok 18 80011 formed^ end tke young plant lO to 

life 

They who doubt, ^at each part of the plant has its 4 i& 
ferent juices, prMedtttg and appertaining to the pro^ 
duceof one part alone, that is, the wood, when iibing to 
the flowering part^g^ives^ts juice mtfy tojfbrm the stamens, Peeulisr juices 
the line bf lifetofbrm the pistil, the bark to form the co- 
rol, &c , would itO longer deny their sKsent, if they would 
dist^ect, and trery tnuCh magnify the part of the perieurp 
just abote and beioto the seeds, and see the extreme paww 
nature t kes, that the jui< tf> maj in no manner be lUixedi 
t have drawings of ahnost every difterent formed ftewet in 
these parts, both Engheh and exotic and 1 think 1 could 
pf'ove t\fe truth of this assertion, without havmg recourse to 
the rattonalia of the matter, which a oulri €^ertak)ly b)k>w 
the impossibility, that such parts, so different in their ap- appropriate to 
pearaucc, so opposite in their tendency, should grow flrotia 
the same vessels, and proceed from the same juices Wa* 
tore gives flt also a proof of the confusion occasioned by 
the mixture of the jOices in the double flower, whifch tiWas Double flowers 
Its deformity probably to this cause only , as I have always 
found, on dUiecting and comparing double and stn^e Jltm- ment burnng 
ers of the same species together^ that, when it is the pistil ibe finer vcsieb 
that fails, the stple is discovered to be bunt the tchofe wojr, 

*0 thak the juices can neither pass to the stigino fot impTreg* 

nation, nor return again to the seed but when the stamens 

are imperfect, the seeds are often found in the pericarp, 

but thby tiever have the void in the corculnui fifled up 9 and 

I have often seen the inner \cs<(el of the style hanging like and mixing the 

A thread m the middle <tf the seed ressel, end a con- 

fusiSh Visible 10 eVerjr peit, which seems to prore a^eneml aten 

iiditture bf the juices, from the exee» 4 f Muruftmeiit 

bursting ibe dhlicitt fibres, that eeotsaaed eMh pecdUae 

liquid 

1 toeetit net bowem to enter into this di^reHsion, es it U 
a subject that requires many drawings to ehiodate and 
more reasonings than a short paragraph Will admit ofi 1 re> 
turn therefore to the infiuxt pTaUt, and ahall eentUre to add The low of the 
a fbw if the ImnttaetUbfe dfpeiliftehts made tb prose whe* 
ther tbia Mid bf lift tbr'auft ft IfeheWlfy eaUed mMbenl 
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tordj or is not the life of the plant I placed a bean in 
the earthy and ivhen the infant plant was ready to leave 
the seed , I opened it ivith a fine lancet* and cut fift the 
cot}ledou8y just where they join the heart and. the cirdnlur 
hook I have before described. Tying a piece of thread* 
easy to be brokeoy round the bean* I replaced it m the earth. 
The cotyledons grew again* though higher op* but diey ap- 
peared very weak and sickly for some tune* 

The loss of the I tlien placed another bean in the earth, and at the same 
age I cut off the root In a few days it grew again* and 
appeared perfectly healthy 

To see what the effect of taking away only the nourish^ 
mg vessels would be, 1 separated and cot them off from 
each side of the bean , but the quantity of hairs* tliat grew 
*^ourSii^enr^ wounded port, and attained the moisture to con- 

vey the nouribhinent, and supply the place of the part I cut 
away* is alniost incredible 

1 now took a bean about four days in the earth, and 
tnvirisbly dieft. opening it with great caie, I took out with a fine lancet the 

with the lots of which I esteem the cord of life (See PI V* fig 1* //), 
the nerve of x 

life 


root does not 
kUl it 


Throws out 


that IS* the part which ciossed the corculum* and shot forth 
on the tirst impregnation of the plant The whole de- 
cayed 1 repeated this more than a docen times* the plant 
always died 

1 took a fiower of the lilium specie^, as having a large 
seed vessel easily attauud, and* being caieful not to sepa- 
rate it from the nouribhing vessels^ 1 divided the lineof Ufe* 
cutting each thread between the seeds. Its seeds were 
never impregnated* 

i now tiled the faking the nerve of life froiu, the,eh^nt* 

the walnut* acorn« &(•, first opening a seed m(^ouS 

ing the nerve* that 1 migiit be assured that ij^e opening was 

not the cause of its deatli Those ^frpm which 1 took the 

nerve* all died , and the others, that I had merely laid 

open* lived* It is onlj at the first beginiung^of bfe* that 

the plant xa to be» killed by this process , when older, if the 

nerves decay* they slioot out above the declining part* and 

run into an> part of the stem that is pure* to preserve them- 

Source of hfb selves* This is the source of life in vtiy decayed ^trees. 

m decayed jg the oause of adouble pith> or at least of the uppear- 

tr CCS „ 

V «)C* 


Infant plant 
killed by uk- 
tug otft the 
line of life* 
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ance of it, in many trees This also in many grasses lias a Double piih 

\erv particular appearance 1 once tound in the bpung 

tour yards of the poa trnialis with a root now and then^ tbe Poatrlftalis 

whole dead , but on farther txamnaug tlie plant, the end 

1 irthest removed from the loot was beginning to shoot On 

subjecting it to the splar microscope, I iounti the nerve of 

life bad run in one diminutive string of vessels tincr than a 

hair, oi a biight green, and defended from the lucleiucuty 

of the weather by the deadened pait As soon as the iniiJ- 

iiess of tjic season permitted, it shot forth , the rest of the 

pirts were added liy dt edicts, and ^hc decajed fell off 

I have many curious specimens oi stems in which the Vc-,«eN of life 
vessels of life have been turned out of their natural ttitua*^ 
tion but it requires so nianv drawings to give a perfect situmiun 
idea oi them, that of course such a work as yours could 
not admit them 1 once traced these vessels from the stem 
to the apple, and thence to the line lu the seed m cue string, 
but this is extremely difficult to be done 

1 shall now conclude with noticing two extraordinary Proofs of voli- 
pi oofs of volition in some plants difficult to be accounted tioampiaftte 
for by mechanical foice only I divided a bean into two 
pieces, and planted that half in which the young plaut is 
ibund In five days the stem bud forced itself out at the 
usual place, but the root had taken a shorter road^ and 
come out at tlie truncated part as more immediate to the 
earth What mechanical power could occasion this differ^ 
ence^ 1 took a bean in health, that had just quitted the 
seed, and cut off the root. The nourishing vessels had 
been dried up a day or two 1 wrapped the truncated part 
in paper, fearing that it would throw out hairs to nourish 
Itself, and then replaced it in the ground How great was 
my astonishment to find, not only that the bean lived, but 
that the nourishing vessels had reassumed their offiu of sup* 
porting the plant ' that the bean, which had been perfectly 
dry) was now as nioibt as in its earliest state, and continued 
to support the plaut till the root had again grown, and Nourishing 

forced itself through the paper ^ 1 have ever been an ad- regwn 

. ® , iheiroffic*. 

vocate for mechanical power, but can scarce reconcile these 

tWQ instances to such a cause. 

The vanoUt names given to the infant plant and its dif* 

ferent 
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ftrent parts have made me very unwilling to fix on 
pellation» till it is ascertained what aH its farts Und ihetr 
uses, as T cannot but imagine, that so many various appeU 
lations have the eilect of making those that write Uitintelli* 
gible to one another, and much more so to those, who wish 
tor information without much previous study I shall add 
a little account of the names used to the sketch annexed, 
which will, I hope, make the parts easy to be compre- 
hended* 

Your obliged servant, 

Bellevue, near Exeter A* IBBETSON* 


BxplanaUon of Plate K 

I jg 1* Representaticm of the bean o o the nounshiug 
vessels Lion the seminal leaves, or cotyledons* 

/ to / the embryo what I esteem the first shoot which the 
nerve of life makes, when it enters the corculum, or heart, 
which IS more easily seeti m the seed the hly as at fig* 
i /, where it crosses the empty part of the corculum as before 
explained 

When I took out the line of life in the bean, tt was the 
taro vessels within, from / to / When in the lily, fig* 3, 
I merely divided the line /, preventing that commumcatioii 
from seed to seed, and not touching o o, which I thmk is 
the nounsbing vessel, as may be seen at fig* 3, o, wimre they 
enter* Pig 4 is the seed of the gooseberry, o the fimirisli*- 
ing vessels, / the line of life, and m the corculum, or heart 
Fig 5 IS the heart taken out of the seed of a cbesnut lie 
the circular book, o o the nounshiug vessels, and ti the hue 
of life, which 1 took out where it crosses the heart at or 
In almost every kind of seed it shows itself differently* Im 
many it enters at or near the stalk, and runs under the al« 
butnen, or outward case Having much more studied na- 
lure than botanical works, which indeed 1 began with, till 
I found that they inclined me ts embrace a system, which I 
Wished much to avoid, I have iSnce trusted to nature only 
I hope therefore to be excused the centradicting any 
as Fmay truly say I have not advatioid a tbmg i have aol 
^ tned 
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tned a mittber of tunes Yet 1 em but too sensible hew 
open I am to deception, and it is with a rent feeling of ltu« 
xnibtjr I these opintone. 

That the life of the plant is pecnliurly resident in the 
vessels that run m a circular collection betu ceu the pith ahd 
wood, or medalia ond liber, is most ationgly proved hy 
the manner in which all fiuit is killed, it examined the 
tuomtug after a sudden frost* It ts not the cordlfci, the 
/yx, the maieSf or the setd^ that are hurt, but the femedt is 
struck with deuth And if the pistil is amined with care. 
It will be found, that it is tlic /me of hfe which is decayed, 
and that this is the first part m which mortificatioa coin* 
meiices The peculiar liquor of the pistil turns to a btooit 
red, and the vessels that run up to the pomtal turn blatk 
1 have marked one at fig 7 just taken fiom the tree, and 
killed in the last f ost The dark lines in fig 7» which is 
dead, show the black and red vessels mentioned almvi , 
these being yellow in iheir natural state, which is delineated 
at fig 9 

It IS almost unnecessau to mention, that seeds must he 
exaijaiucd m their first foimation, to show the line oi 
which, when once it has done its office, dttaches itself h 
the seed is boiled, the hue of hh ind nourishing vessel v ill 
mark fhemsdves by turning a datk colour In very smaU 
seeds the mouth is often the best dissectcr. 


II 

€bi the Perspirtttwn of Plants Btf A Tobetsobt, Eeq 
SIR, 

As my first paper is short, 1 shall venture to join to it P^rapiratioa ol 
an incident, that has surprised me not a little, and that 
may perhaps from its tio\elty be ica ptahle to yOur readers. 

1 have long entertained great doubts respecting the evapo** 
ration of plants, I mean not that msenhibk piSrspiration 
that wil} show Itself by throwing a mist on the glass tYvat 
covers itt but that which Bonnet insists on, end whfeb Du 
Hamel weighed (which lu bouts was dwublo apd treble 

th#'' 
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the weight of theplanty e\en in ^mnjlower, which is the 
heavier of plants] , and my experiments have so fully an- 
swered my ideab respecting it, and an^tmed my douhtSi 
without however throwing the least blame on the very per- 
fect experiments oi these excellent botanists, that 1 shall 
have the greatest pleasure in offering ^ou the result. 

Doubts re- The constant habit of watching my plants at a very early 
•|)€ctai|f ii hour in the morning, and examining them with very power- 
ful micioscopes, had almost convinced me, that the idea of 
their perspiring was a mistake, still, being acknowledged 
by such excellent botanists, it required the most ahsoh te 
conviction, to gain courage to deny a fact so universally i c- 
reived as a truth I rise at a very early hour, and had 
oiten observed, that, when thereVas no dew, the leaves re<* 
mained perfectly dry, though examined with a powerful 
microscope , that when plants remained within doors, they 
collected dust like anv other furniture, and that this dust 
was to be blown od with ease, neither agglutinating nor 
sticking, which it would do if paitially wet that, after 
placing a leaf for 4 hours m the opake solar microscope, 
though it was so placed as to be m its growmg state, and 
was magnified so gieatly as to show both species of pores, 
yet I could never see the smallest quantity of moisture 
exude, except what 1 shall now mention, and what I sup- 
pose may be the insensible peispiration before insisted on 
IfisensUUe per- Almost every leaf, if subjected to a large magnifier, ap- 
ipiration p^ars covered with a very fine scurf, which 1 have seen exude 
as water with the oxigen it is continually giving Out, as 
long as the sun shines In a very short time it turns to a 
Taken back jelly , which is, I thmkt received again into the same pores 
with the dews of the night , and which 1 doubt not helps to 
form that beautiful Combination, which changes deed end 
unorganised matter into living bodies, fitted, as Mtrbel 
beautifully expic^ses it, for the support of the auimal cre- 
Thisverytn- ation But this is so tiifling a perspiration, that it will 
merely account lor the dew, that appears wben a vegetable 
IS placed under a glass, but will not raise, or in a very 
alight degree only, the hygiometer placed witfam it« 

These doubts suggested the idea of luvestfgatiqg the 
matter more thoroughly, and 1 set on foot a number of ex- 
periments 
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perimeiits, which 1 sliall now deUiU prefacing them wi^h 
an observation which is necessary to begin with* because it 
18 one of the signs given ot perspiration, which I cannot 
Qsseut to. Hales and Botmet both observe, that, having 
placed a plant under a glass, the water after a time ran 
down or bedewed th^ glass Put a wet sponge under a cy^ 
linde^» and it will produce the same eftect, and yet uc 
should not say, that the sponge perspired, but tliat some of 
the moisture within the sfionge had eiapovated, and was 
condensed by the cold of the glass. In short it is merely a 
si^n, that the ohjed thus conlmed i^/uH of motsturen 

1 shall now mention the experiments lu the order in which Expenoteiits 
I made them 1 wished Ui’bt to piovc, which yielded most ^JJ^'****^ 
moisture^ the earik or flants 1 placed a small rose tri e 
nnderalaige glass in a pot of earth, placing at tlie same 
time Captain Hater's excellent hygrometer* with it, which 
then stood at 620 from excess ot dr>ness In 8 hours tlie 
moisture ran down the glass, and the hygrometer was at 
1100^ nearly excess ot moisture 1 then took away the 
rose tree, and, diyiiig the glabb, 1 put a pot of fiesii earth coirif-iixed wul) 
the same size and weight, and wiUi the hame arrangement. 

In 8 hours the hygrometer, which liud been put in at hiS, 
came out 104£1, or 433 more moist than it was when plu^red 
there It was the earth therefore, that gave aii that excess 
of mmsture, not the plant 

The next t^ml was made by f istenmg down a laurel ^ ^ lundl 
bnmdb, apd pasmng it through a piece of sheet lead, with- 
out separjEU^ng it from the tree , making it to ht a \ery large 
glass t^inder, then lutmg it round the lead, and at its eo- 
tranoi^ to Iteep out the circulation of air, and prevent the 
wft wapour from passing upwards After 8 hours the hy- 
grosueter was 130 nearer to dryness than when placed there, 
and though the glass was steamed, it did hot run down with 
water, nor could t« with the largest magnihers, discover oi^ 
dew drope on the leaves. 

I now tried a vast number of plants with the same result, and oa tiflom 
the hygrometer never showed an mcreasep which it would 
certainly have done, bad the perspiration been so excessive, 

* tor s dsscriptloa of this hystottettr, ses ear present number 

and 
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and tt must have been |»etrf eptible on the leaves^ but this 
Perspiration was so far from the case, that the scurf before menttoned 
not pefcepth ^ ^ certainiy all settled m dew witfam 

the circumference of the f^lass« 

1 felt nOMT perfect tonvictidn, thou^^t able to account 
for the m^aken cptnton that pretaded, till walking one 
ft^r^piration of ttiorAing With mV microscope in my baud, ^1 found a pea 
chepsa plant covered with bubbles Of water, and there had cei-* 
tainty been no dew Here then was perspiration I directly 
wiped off the drops, and eoicnng the plant with a glass, 
treated it m the same maimer as 1 had done the laurel, and 
many hundred of other plants In a few hours it was again 
covered with bubbles of water, and the hj grorneter indi- 
Tncd others of eating extreme moisture I then tried a number of the same 
tIitho*ut*Vff ct without effect, no bubbles were to be seau I 

now concluded, that ^ome vegetables did perspire, btlt that 
the numbers wen feu? 

Talking to a friend of the conviction I had gamed, he 
lUtrentcd me to repcit a part of the experiments before, 
him , I consented, nnd hiving first prepared the pea, in an 
hour or two it was cohered with bubbles , but my friend not 
being jet irn\ed, I cut off the branch, and laid it on the 
fable bj uk, ftirful the bubbles would evaporate in the 
Open ail In an hour I tias surpiised to s^e them turn of a 
The supposed milk white 1 then applied to my solar microscope, and 
bubbles of wa-^ found, that the bubbles I had taken for water w'erc a 
niuH pUn^^** cryptogamian plant, having a regular stalk, wbidh did nbt 
however raise it from the letf, for it was so heivy It Ap- 
peared incapable of risintt It lies like a long bubble, dffes 
tn a few hours, and is soon succeeded by a freSh set 
This plant dt- No person could in its first state take it for any tMng^^t 
aenbed water indeed so complete!} did the bubbles resemble wk* 
ter, that tht smallest touch broke the fittn whicb covered 
them, and then liquor was expended Nor would Any one 
believe it was not water, without seeing the stalk bn wliicb 
it grew, or without beholding its change of form^ Its last 
i« an almost hard and long ball, which soon drops off 
It IS to be seen bj a common little microscope, though 
stronger powers are required to view the whole process, 
the stalks But so entirely does it cover the leaves^ 

tl^at 



MT]IILFJBft6PIIUTI<>]r OF PLAFVf* 


17; 


that It Rouble* the weight of the plant* causes the bygre* 
meter to indicate extreme moisture* and* confined under a Its hquor ceo* 
glass* much of its liquor evaporates, condenses op the in- gf^*®“‘*** 
tenor of the glass* and runs down on every side^ I have 
since tned every plant specified as peculiar for their exces- 
sive perspiration by Bonnet* Hales, and others, and have 
found them all loaded with the cryptogamiau plant, bo 
that I have not the smallest doubt, fhat this was by them and ha< been 
taken for perspiration , for what torrents of water would be 
necessary to supply such a iran$ptratto?t ^ the air would be 
constantly loaded The possibility of the mistake any per- 
son may convince themselves of, and how ver> likely it was 
to happeo, by txkiii^ a pea plant, a sunflower, and a num- 
ber of other plants unnecessary to mention 

I said, that leaves had two speaes of pores , the first larg^. Leaves have 
which aie open all the night lor^the admission of the dew , two kinds of 
the second small^ from which the oxigen flows See PI V, 
fig fi* repreaentiug part of a leaf sufliciently magmhed, to 
show both sorts of pores It is from the smaller that the 
jelly 1 have mentioned proceeds , for when the oxigen is 
tuiated with moisture, it will naturally give it out ui pass- 
ing these narrow apertures, and this is that scurf which ap« 
pears,, when the leaves are not covered with a glass , but 
which flies upward, and is condensed on the interior, when 
they are. 

I believe almost every air or gas has moisture, and that a Effect of a 
full stream of oxigen directed against a glass would cover stream of oxi- 
It with steam I have just tried the experiment, and it bos 
suceeeded* It will of course depend upon Us being nearly 
saturated with moisture, or not, and upon the pressure it 
afterward receives have endeavoured to condense any 
subject as much at possible, without I hope rendenng it 
intelligible^ Should 1 see this in jonr first pubbcaiiou, it 
will serve as a hint to give you a farther letter on the forma* 
tion of the leaf, and the wiuUr bud 1 be latter certainly 
IS of the first consequence in botany, and may called tim 
first source of hfy iq-tbe vegetable world. 

Ypur obliged servant, 

A IBBETSON. 


Ill 
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III 

On the Analysts of SulphaU of Barytes By Mr Jamls 
1 uciMsoN C outmuntcated ^y the Author 

Jl IlL analysis ol ‘julplmM? oi barvtes has tn^jaged the at- 
JcSir^rly^a!^ mail) distinguished chem ts , \ct the probleuij. 

cert«UM.«l though of easy solution, may be coii'-i m 1 as still unn 
solved, wnce the gieatclt diseurcl lu • p ii ui their r - 
suits file accur tc deteirainai m jt t' ,i\i ivc pro} i- 
lions oi 1 th c< ' * tuint as is co U hemieal or 

mine) a logical » mUlir o» nrn j corihidera* 

Thisamm^ tioii , L it the sohibic ctm Jinalior hJi\tr-s being thtm- 
poitaot oV^ect important ml iiiutufs of in ih is iditLctmgthe 

presence and ascertaitimg tl r qu ol hiuplmuc acid in 

any compound by v product in o» oulphate of baryte , 
the analysis of sulphate of bir>tes itself becomes an object 
of considei able importance, lud iniolves in it the accur icy 
of the analvsis of aimed all compounds, into which sulphur 
or sulphuric acid enters 

Its c<MTip€««> jthenng. Black, and K1 iproth, who have examined 

tian accurumf' t:hc campoflit'oii of this sab, agiee with Kirwan instating 
fhore^**'***^ it as composed of sul| hum uid 3J, joivtes 67 * 

According to Fouicrov it js (omposed of acid 34, barj- 
tes €<5 

According to Then t u id '5 18, barjtes 74*82 

According to r>fitholUt o ici ji 27, barytes 78 . 

And acco'-diiig to tfu expennuiusof Chenevix, of acid 
23 5, barytch 7b 5 

Clement ami Delormes, ui consequence of the discord- 
ance of these results, *ngd„cd iii 1 senes of expenments, 
which. appear to hu^ been conducted with great care, and 
irom which tbe^ com ludi, th it sulphate of barytes is coini« 
posed of ac'id 3i is, barytes t»7 82 

And Klaproth once more levised and confiiined his for- 
mer analysis, which gave 33 acid and 67 barytes, as the 
composition of this salt 

Ib^ labours of these distinguished chemifis, together 
with the general accordance of their results with those ob- 
tained 
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taloed by Richter* Bucholz, Clft} field, and others I have 
not particularly quoted, mi^hthave been supposed decisive 
of the question , yet in a memoir on the composition of 
alum, subsequent to that of Clement and Deaormes on th^ 
bu\tic suits, and posterior also to the luft expeninents of 
Klaptoth, Messrs Thenard and Roard have adopted the 
proportion of 26 per cent oi sulphuno acid in sulphate of 
( ytt 'J, IS the mean of the resnlts obtained by one ofthem* 
those ot Beni let, after experiments conducted with 
tl ^ reaUst car 

qucbi.io»^ It ^ r ^ ^htiefor (.ndtcided and Otnsionof 
hi ^ inysrl n c(l i ics o t\p*^r»imnTs on the 

»t lit M ti| i' LI ordants em- 
ployed in dyeif.ir u < tiu ^ piint ^ ni which I had fre- 

'pient occasion to u in u ind quantities of 

vdiious '^ulphuuc * t w t uiK the neceffity of satis^ 
f>4n usclt Ubpetk , the co n position of sulphate of ba- 
r}tes by direct experiments, the paiticulars of which iorm 
the subject of this paper 

On comparing the icsult >f the dtfierent experiments on Comparatws 
l jis subject, It Will be stci tint, with the exception of " “h'' 
those of Thtuard, hcithollet ind Chenevix, they all ™ 
agree iq stating the pioportion < acid beiwtc U and 34 

percent, the mean <f nn » holv rd h\ fe* Jie greater 

iiuir oer, making loui Ivlipiotb i lement and 

Desormes, and *> lit * ♦ 1 ih i oiii position of 

sulphate of barjU's, ^ ^ ii t fii'ifnitt and ni- 
trate, and this uiv.i < i ^ ^ v once simple 

and unobjejH&onable, i ^ i > t * the first instance 
exactly* 

Carbon( te of K ir jlc 

One hundred giauis c ji >onite of barytes were di8- Carbonttc of 
solved in dilute muriatic at. o all the precautions no* bar>teg dis 

pessary to prevent the d^^ iiion ot the solution, or loss 
from too rapid disengagement of the carbonic acid When 
the effervescence ceased, the last portions of gas were ex- 
pelled by a momentary exposure to heat. The loss 
amounted to 21*65 grams The experiment repeated W 
50 grams of the carbonate gave 10*85 grams* or 21 7 per 

cent* 
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The ‘?0lutJt 1 

precipttaicv]] 
Xtj caibonA^ 
of axumoiiia. 


The artificial 
earbonaie i- 
milar to the 
JUUVC* 


Carbenatr of 
1»iryc&» drf 
folved 111 »i 
Ijousacad 


Compoatti un 
the 1 


cent and a third cvporiment 21 ^5 grains The meHn of 
♦he^^e results gives the proportion of carbonic acid in 100 of 
cirbonate of barytes as 21 75 grains^ a quantity yrhich dif« 
fers only | of a gram flora that obtained by Klaproth, or 
Clement and De-,orme8, who make it 22 per cent 

2 rii( inuii itic solut on, containing 100 grains of carbo* 
natc of barytes, was precipitated by carbonate of ammo* 
ciw n>c precipitite, well washed and dried at a heat 
bitow f^nition, weighed 100 2 grains 

3 Onf hundred grains ot iiti 5 ( i il cnibonate ofbarytcSji 
piccipititid frori very pure rmiriatc uf b irytcs by carbo-r 
nate of aminotua, and diied at a tinipcrature somewhai be- 
low Ignition, w( rc rcdissulved in dilute muriatic acid, and 
tlie loss of weight ( arcfully asccrtuined The experiment 
raptated afTorcii d tht satne result as the preceding with 
thi tihtive carbonate, establishing the identity ot the two 
cninbr nations, and proving, that caibonate of barytes both 
xativi and utificial is composed of 

C uboiuc icid 21 75 

Barytes 7S 25 

100 

JSiirate of Barytes 

One hundred grams of carbonate of barites, dissolved m 
nitious ukI, and giaduully evaporated to dry ness, adorded 
132 groins of nitrate o* har}tes The experiment repeated 
oo larger quantities, with a view to the preparation of this 
salt for the pui poses of anthbis, gave precisely the aaime 
Tt*%alls One hundred and thirty -two grains of nitrate of 
barytes tliertfore contain 78 25 grains of barytes, the quan- 
tity rontainul in 100 of the carbonate, and 100 parts pfth^ 
mUate ai^: compost d of 

5Q J ban tes, 

40*7 acid and water. 

iOO 

Oltmeot and De^tormes obtaiavd 130 gFoma of nitrate of 
bsxytes oiiilj<troai 100 of the carboniite, which gives for the 
coinpQditioa of nitrate of barytes, hO barytes, 40 acid and 

water 
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It IS here our experiments chiefly disa^ce, hnt 
»iie ditFtience does not amount to one pei tent, and more 
perlcit itcordance will haidU be expected bv tbuse^ 
art in tlu habit of makiiijj such expetunents 

Stff^hate of Bart/Us 

One hundred gi nns of carboiile of bur>'^e3 Vitre dis*. Munatir solu- 
solved inmuTiitK tcid, in a platina criiubk, and J 

j>ilitedL\ ‘sulnhunc itid Aifttr slow and tartiul e\apo-iiuri acid 
ration to dijiies-^ the cilicible was exposed to a white licat 
during hill in houi, ind dttiv lld•^ wcit^hed 1 le tal- 
tilled siilph lie cl bic\t*^s amounted tj lll> 8 grains 

Q One hundred gams oi intritt of barites wcic de-N'^r^^f^o bi 
composed b) solution jf sulphite ot 'sodi added in <xccs« n>i siU 
«nd the mixture gentlj he itcn Fhi piecipitit«» weU pin ot s«*la 
wdslied, diied, and t ileined, weighed 88 G giuins 

Psow 100 gi nns of earbonuti of bnjUs coiitum 78 2*> ( oni o moa 
grams of ba}t<s, ind piodute i IG 8 grains ot ealeiiud 
jsulphate ot har\tes, 

And 100 giains of nit ate of bir^tes, conta ning 59 i 
grains ot birytes, prodm e 88 C of sulphate , 

From which it follows, that sulphate of bar^tf*b is com* 
posed oi 

SalDiiUM< acid • 31 04 

B ir\ tts • • CG 9G 


100 


The results of the preceding expenmciits, e\ery one cf r«L cause of 

, . P 11 1 1 /. 'il're-jp 

which was caietullj lepeated thiee or tour times, and their mtni D-iweea 
perfect accordance with tho«»e ol \Vitheiing, Klay^roth, and 
oHiers I liave alread} quoted, left no doubt of their accu- 
racy on in\ mind 

Aware however, that no individual authoMt\, however 
respectable, can add to or detract from the confidence 
which the names of Thenard, Berthollct, and Chenevix 
inspire , and sensible that my single testimony added to 
the rest would weigh but little in the scale against them , 


1 was desirous^ if possible, ot detecting the source of this 
discordance in their exper^mentSf aa the surest and only 
VoL XXilb«WvtY 1809 ^ meane 
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Thuiard’s means of finally deciding the question In the extract^ 
umin^fhr^^ which Guyton has given of the memoir of Iheiiaid on the 
coiDpoution dififereut states of antitnony, in the 32d volume of the An- 
m^puierijy Chimie, the mode in which ht. ascertained the 

composition of sulphate of bdr}tcs is not stittd with suffici- 
ent mimitene^s, to i liable any one toiiirepc it his expcnmeiit. 
One hundred gmins of pure bnr} tes, fused macrudble, 
nre stated tohivt afforded 133 3 grams of calcined sulphate 
of barjtc*^, hut svluther by direct combination, which 
would he liable to errour, or through the midmm of some 
ot In r sol vent, is not mentioned Non the mode by which 
the putc barytes was obtained noticed in Chi\ ton’s extiact, 
though of the utmost import anee in this inquiry The 
experiment indeed does not appear to hut been made in a 
way fivourahie to accuncy and precision, though for 
want ot sufficient details It IS not possible satisfactorily to 
thcsouiccsot eriour Ihc experiments ot Btr- 
not given tliollct, which determined the proportion ot acid in sul- 
phattot bai 3 tcs at 27 per cent, 1 am wliolly unacquainted 
witli , nor do I know the mode which this celebrated chew 
nust puisiud in making Ibcni , which 1 regret the more, is 
they aie stated to ha\c been conducted with scrupuloui 
exactness 

NTr ClKntviK ( henevix’s papci m the Mem on s of the In«h Aca- 

n Kpi 1 u however < out uiis ill the (h tails iietessnry for the ex- 

araiintiou of his experiments, and fortunately also fuinishts 
idditiou vl proois ol the u< uiaey of my own lOsults 
(Iisprocpbs io isciitmn tin t tniitity of sulphuric xcid m sulphate 
of Imytes, Mi ( Ininvix dteoiuposed a given weight of 
‘^ull h iti ot lime (lIk composition oi which he had aster- 
tuned by previous cxpeiimentb) , and having found the 
quantity oi snlph ite of berytes, which it ailorded, the pro- 
portion oi sulplmne arid in the latter was readily deduced* 
“ Tpon 100 *^riins of i ileined sulphate of hme,” says 
Mr C lu lit MX, ‘ 1 pound :*oint oxalic acid, winch attracti» 
the biMs with in ifli ut\ ^,u,jenor to that excicised b\ sul- 
phiiin uid Oxildte ol lime was here formed, but oxa- 
1 ite of liiiu IS sohibl lu a vtr} small excess of any acid 
i little iauriat«c acid operated a complete solution^ and 


n K P'1 li u 
lat 


tlis procpbs 
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thus A j^ieat quantity of sulphate of lime required but httle 
water to dissolve it Into the liquor muriate ot barvtes was 
poured, iiid suffered to retn uu some time ijentl^ heated , 
by these meins anyoxaliU of bar\tes, tint mi^lilhivc 
been formed, u as retained m solution by the oii^unl l\- 
otss of irid, and the entire quantity of sulphate of baiMts 
wds depobitcel Of the exactness of all those null ods, 
which 1 used as the lustruincnts b^ wiiiv.h 1 isi itiiucd 
these lesults, 1 convinced in} sell by various pichniiiiiT} 
cx^jtnmciTs ATtei th< u ual iilti ition, w ishiu ind lin- 
ing at ^he gentle he it of a sand bitli, 1 obtained i i one l\- 
pfriineiit 183, lu anoLhei 183, ind lastl> in an'^tl ti IHU 
\V^e may theiefore take ISi as the pioport on Con- 
sequently we shall sa} gi nns ol hulphatr ot hiutts 

contain the same quintity ol sulphuiu acid, is 100 of 
sulphate of liriH (43), and 183 43 100 23 C Iheic- 

fore 23 5 aie the proportion of sulphuric acid in 100 of sul- 
phite of bm tes * 

1 reptabd this experiment of"\Ir Chencvix with c I’cincd idtl Vd 
sulphate of lime carefully prepaicd, and obtnncd from 100 
gruns, as he hid done, IMO 5 L,riins of sulphate ot bar}tci> 
dried at the hdt of a sind bull Susputiu^, howcvei, 
tint the \aiuiub and compile ited ifhiiitus, which arc 
brought into play in thib process, might be pioducliic of 
some erroui , and tb it the mode wis detcctnc, though tlie 
results were coirectly given, 1 dissolved lOgiains ot cal- TU sniptMte 
cined sulphate of Imie ni a pint of boiling distilled walti, 
and poured in muriatic ot bar) tes J he precipitate, w ishtJ, niitd a» i 
dried, and calcined, weighed 17 7griiis Ihis accorded 
so nearly with the experiment ot Mr Chenevix, that 1 was 
satisfied of the exactness ot his metnod, ind that it was not 
here I was to look tor the sou ice of the di<?cordancc« Ills 
analysis of sulphate of lime I had not verified, having an 
indistinct recollection of its agreeing nearly with the compo- 
sition of this salt as stated by others On a more attentive Tb p j^or 
examination however I found, that the proportions, as 
given by Mr* Chevenix *, arc the converse of those of sulpi jte of 

Klaproth, 

♦ Dr Thompson, m his excellent System of Chemistry, toI IT, 
p 355, Sd editiun, has^ by a very natural mistake in quoting from the 

N 2 Fbd 
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These there* 
fore mvcsti 
gdted 


I imedissolv d 
m muriatic 
icul diift pre 
I ipitatcd by 
biilphunc 


Carbomte of 
Imie cIh olvi d 
in acUu acid 
iiid jirci 1)11 

fated by suI 
jihuric 

Proportions 
act f>rdii g to 
ihcM expen- 
inint& 


T hose roitfiTm 
itiL. anal) s s of 


Klaproth the former mahing it contain 57 p'irts of hme 
tind 43 acid in a hundred, and the latter 57 acid and 43 
lime nearly I at hist imagined this was a t\ po^raphical, 
or perhaps an arithmetical errour, but this is not the case 
100 parts of pine lime afforded Mr Chenevix 17C grains 
of cilnned sulpli ift, which gnestlie proportions exactl} as 
stated in his memoir Ileie then evidently hinges the dif- 
ferent e in Mr ChencMx’s anal} sis of sulphate of barytes 
compared with mine and others it remained therefore to 
ascertain, winch ot the two iinlyses of sulphate of lime 
was to be iclitd on, tbit whitli mil^es tlie proportiou of 
acid 43 Tier cent, oi thit wlncli makes it amount to 57 

1 I dissolxed J 00 grains ot paie lime, prepared as Mr 
Chenevix has diiccted, in miiriitic acid lu a platma cruci- 
ble, and, ifUr precipitatin*; with sulphuric acid, evapo- 
rated tlie miss slow ly^o diy lie ss The crut ible was then 
exposed during in hour to i white beat The calcined sul- 
phate of lime wc ighed 2 10 grains 

2 I lft^ gi inis ot pill c taibonate of hmc w ere dissoh cd m 
*icetic 'icul,nnd bulphuiic 'itul addtd in excess The mass, 
atter slow and cartful tvipoi ition to dryness, wis exposed 
to i white heat luar in hour, and affbidtd 07 3 grams ot 
sulphate ot hint 

I he hist cxpciiinent, in which 100 grains of pure lime 
afloidfd 240 ot i ilc iitd Milphale, gives tor the composition 
of till latter 58 M rcid, and 41 60 lime The second, if 
we admit with Di Marcet, that carbonate of lime contains 
44 pel cent of ciibonic icid, ^i\es for the composition of 
sulphate of him, acid 5i)» hnae 41, winch are exactly the 
pioportions of Kiiwaii I feel di^^posed howevei to place 
greitcr coiihdcmt in the first result, the experiment was 
several times repcattd, and I think, if we state the pro- 
portions ill siilph itc of hint as 58 acid and 42 lime, we shall 
not bt lai tioiu tht truth 

Now jMr C hentiix ioiind, that 100 paits of calcined 


Ibil M\p VC I XT p 11^, lie proportions of acid and base, as given 
b\ XIi C1uiu\ \ HI 111** II jivsis of sulphate of lime, and thus restored 
thLiw U) ^c^llnuy Thi ccrour has bvc i copied into a work of very into- 
nor nurit, tin “ Clninit appliquee aux ol Lhaptal 


sulphate 



analysis of sul'phate of babytes 
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feulphate of lime afforded 183 grains of sulphate of barvtes sulphate of ba 

dried at the gentle heat of a sand bath , but the sulphate ot ba- ^ 

rv tes dried at this heat contains stiil near 3 pei t ent of \^ater, 

which deducted leaves 178 5 grains If we saj therefore, 

that 178 5 grains of sulphate of barytes contiin the same 

quantity of sulphuiic acid us 100 grains of sulphate of 

lime, and that lOt) grams of sulphate ot lime coniuui 58 

sulphuric at id , wt have for the composition ot sulphate of 

barytes, sulphuric icid 3 J 5, bar^te^* 675, which difttrs 

only half a grain per cent troin what 1 ha\e 111} self ob 

tallied^ 

Still farther to co itirin the preceding lesuUs, I made the Firtncr con 
tollowing e\peiiincnt:> Into 'i solution of nitrate of bar}tC8^^ uaiioiu of 
1 poured 100 giain^ ot sulphuiic acid (the spec gruv ot 
whn h I omitted to note) Care was tikcu to hive an ex- 
cess of 111 ti ate ot bar}tcs, and the^solulioii was ‘‘lowl) eva- 
porated down to dryrvfss 1 In piccipititc caritiillv washed 
tioiu the reinamin^ iiltiate, clued, and calcmcd, wcij^hcd 
2>1 giaiiis 

An ec]ual weight ot tlie same sulphuiic acid was pouied 
into a solution ol acetate of lime, in winch the latter was 
in tvetss Afici griclual evapoiation to dr} ness, the ace- 
tate ot lime was scpaiatcd by repeated wa&hing with alco- 
hol, ind the sulphate ot liiin dried and ealeintd It 
weighed 1^3 grnii«» 

Last!}, 100 grains of sulpiiuiic acul were pouied into a 
solution of acetate of lead in and the precipitate 

raietiilly separated, washed, ind drud U weighed ^>9(> 
grams 

I* rom these exijenments it appears, that i >1 giams ofsul- Pe«;,iUsof 
phate of barytes, IJ Igninsot sulphate of lime, and y<)C grams these expen 
of sulphate of lead, contain equal quantities* of sulphuric 
acid, and if in eatirn iluig the real quantities of acid they 
contain, we adopt Kla]»roth’s analvsis ot sulphate of 
lead as the standard, to whu h to refer them, we shall have 
296 grams of sulphate of lead, containing 78 4 grams of sul- 
phate of acid, or 2b 5 per cent , 

231 grains pf sulphate of barites, containing 7 ^ 4 grams of 
sulphate of aud, or 33 9 per cent , 


133 grains 
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lo) {grains of sulphate of lime, containing 7B 4 grains of 
sulphuric and, or 58 6 per cent 

These results though not in perfect accordance with those I 
had prcinousl} obt mied, 1 considered as sufficuntly exact 
to establish thnr peneial nerurac} , and 1 did not think it 
necessii> to verify tlicin by more careful repetition, in which 
It js possible thest slight differences might have wholly dis* 
appeared 

General con- J he t Ap( nments detailed in this paper then confirm, with 
elusion tiifiin^ \a ntion, the i f suits alrcadv obtained bj Withering, 
JvlHpioth, Kirwaii, Clement and Desormes, and others, 
and piove, 

1 lint ( nboii itc of bdr\tes, both n itne and artificial, 
i& comj o>td i»l t irboi ic acid vJl 75, bar}tt& 78 25 

2 I hai liiti Ltc ot bJlytes is composed of acid and water 
40 7, b*ii3tes 50 3 

3 Ihdt (aUined sulphate of Iiidl containb sulphuric 
acid 58, linie 42 

4 And lastly, that cilciiKd sulphate of barjtes is com- 
posed ol sulphuiic acid J3, barites 67 

Church BridgCy near Blackburn 


IV 

Expcrmi^its ort the Expansion of maist Atr ranged to th^ 
boiling Temperature In a Letter from John Gqugii, 
F.q 

To Ml NICHOLSON 

SIR, 

ERHAPS > ou will recollect, that I proposed somp 
trine of tlie time ago in \oui louinal* laMoub ob]tctioiib to the new tloc- 
(»n>imuion le'-peiliui; the Constitution of the Atmosphere, and 

phere, the indt pnidt nt ( iiuilibiiuin ot its component gasses The 

jntcfitioii ol tlusL objections was to iniahdate the h}j)othe- 
sn, b\ ^ho\Miig 1 a inibility to explain natiiial pheiiomtna, 
ind It tin •'ivne time to point out certain pilpablc absurdi- 
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ties, which arc necessary consequences of this no\ehy in 

meteorology This* method of e^mining the subject led supported by 

me to use arguments, and to avoid experiments made b\ iiiy- 

self, as much as possible The choice i\as suggested by 

common prudence, for any person can form a Conect judg- 

ment of a syllogism, the value of which does not depend 

on the character of the logician, but on qualities th it are 

apparent, and con«*titute it«* intiinsic merits or mipcrtcctions 

On the contrary when an expenment is described, we have Fxpenmeuts 

no right to expect the reader will assent to the truth of it, 

until he IS convinced of the experiinentei s abilities, and ot mg 

his caiidoui too which is very luble to suspicion in the 

couise of acontioiers} 

The preceding reasons determined me at the time to de- for re 
fer the cxpeii mental p'lrt ot the rciutition to a iutuie op- currmgto 
poitumt}. 111 hopes, thvt some other person would under- 
take the task, but the silence ot both parties has hitlieito 
disappointed this expectation, and it almost obliges to 
publish certain experiments in my possession , which in all 
probability will pi ice the contiovcrted point in a clearer 
light If air and water be conhned by a pellet ot mercuiy 
in a glass tube, closed at one end, and the apparatus be af- 
terwaid raised to the boiling temperature, the new hypo- 
thesis in untains, that the vapour of the water will make its 
way through the poicsof the permanent gassis, and counte- 
ract the prcssuic ot the atmosphere on the pellet ot mercu- 
ry, theieb} leaving the included air at liberty to expand in- 
definitely The practical method ot showing the trutli of 
this proposition by the manometer otver appealed satistac- 
tory to me, in consequence ot which f undertook to liavc 
fhe experiments repeated in the toiloiving manner 

Exp 1 JBaionieter JO Ob, a tube one tweitth ot an inch £xp i 
m bore, ^nd contdiuing a quantity of water iii the sealed 
end, measured 6J iiichi s from the surface ot the water to the 
♦pen end A column ot air ot an inch in length, or 
something moie than ^ oi the open space inches, was 
conhned in contact with the water in the lube by a column 
of mercury, J ot an inch long, the temperature of the in- 
strument being 46* The open end ot the manometer was 
then hxed into the neck of a narrow bottle by means ot a 

pertoiated 
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£xp 1 , pprforatetl <ork, winch was made watcrtis^ht, iiid the edge 
qk thia end projected ahoiit - a line above th it cxtieuiit^ of 
the cork which enteud the bottle, so that the scaled end ot 
the tube, wine li w is out ol the bottle, Icil 5 J inches below 
the neck when tiie bottom was turned upwaids 1 hings bi- 
jrjg thus picpaicd, the bottom ot the phial was cut away to 
open a lice comuiUMicaUon betwixt the atiriospluu and the 
ouhee ot the minometei A stiong wiie w is Jieii tied 
round th** bottle, by wbicli it wa^ ki pt ni an obhcjiu posi- 
tion in i large p^m ot wale i , so that tlie open indjot the 
miiioineter was 3 ineiie^ btlow tbt snitiec At the same 
fim« tiu inicipO'oiUoii ot theioikand bottk pu^iividthi^ 
apeiturt dv) and txposed to the an Ihe inttntioii ol the 
pieeulpig airangemeiit scuiei ly lequnes an expl ination,for 
It IS evidLut, that, if the pin wtie made to boil, the tube 
would leceiie all the he it wiiidi the water eould conniiuiu- 
cate to it, and the si/e ot the boilin^ Mssel was sueh, is to 
pci (Hit the iiiaiiormter to be suspended in it tree of the sides 
and bottom, which is i ncetssai) prec lution Last!), the 
oblique position ot tin tube ^ tve tlie pdUt nn oppoifurnty 
to loll o\ti the ed^eot the oiihet, attei whieli it viould re- 
in na ou the coik, pioMded tlit spungot the air pro\tcl suf- 
heieut to expel it In oidei to iind if tins would itully be 
the casi, the pan w is giadually heated fiom 4b'’ to boiling, 
with the inunoineter suspended in it and aitei the water 
had tontinuf d to bod i lew minutes, the instiumeiit wast^- 
k^n out ot the pm upon which the meicuiy was seen to 
descend qua kl^ tow u Is die se ded eqd of the tube Ac- 
cording to this expeiiinent the gas or gisses of the mano- 
meter weie limited in expansion under the piessuie qf 
10 IS5 indieH of lueuuiy to twenty liin^s their original 
bulk ot most ^low ♦’he adioj.aUs of the new h}-pothesis 
eni, that thf vapoui alone sustained 30 06 ol th.s force, pr 
tlie iMrometrudl piessuie Consequently the dilated a*r 
siippoited nothing nioie thin lie weight of the meigunal 
fitopple, o « ot an inch of ijiei(ur\ But air raiihed 20 
times will siist in mpietha,! ij inch of mercuij, when tl^e 
barointler stands at iO pC luglecling the ineuased el isU- 
Cit\, which w IS Ol cisioued in the present instan^’e bj laising 
Thebaionie ^ue pm and its contents fioin 40° to 212" Maj not VjC 

safely 
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fiafelv conclude then froia this experiment, that the baro- tncjl pressure 
nieliicdl pleasure i& not counteracteil by tiCe ^apoui, which ted by^free 
ccrtuuii} would be the ca*^*, WLictlu h\^>othtMbin queslion vapour 
coQSonaut with tlic operulions oi nature ^ ^ 

After ascertaining the pieoedinc; fact, T was debiioub to "'■nomc 
appioximate with u itei dtiriet of ♦ xactiush to the limit 
of the expansion, it a propei instiiiintnt could he procured 
I say a pioper uistmmeut, bt cause the manometer appears 
to be objection i])lc on two *\c< omits In the first place it 
wopld be diflficiiU to triaduate a tube of a moder ite len^h 
so aicuiately, os tc dis over the dilatition by it trulv to two 
or three plaetb of fi^ines in the next place a manometer 
of this couptructiou nia} be made to t»ive diflert nt results by 
a little maiidi^er lent, which will be evident fiom thelollow- 
}n» experiment 

£xp A manometer tV of an inch in di irneter was cooled Exp 2 
bv watti to )o”, and the lu uhl of tlie coliunn oi an was 
then marked on the jrlass In the next place the tube was 
suddenly plu u^cd into water of 95% and the huj^ht ol the 
column inai ked as befoi t On coolini, the instrunu nt a^aiu 
as suddenly to 35% the nr eoutr letc r] to its fonnei diuien- 
sions after which the tcmp< ratuie was laisi cl a second time 
to 1)5** in i vtiv ji^rudual in inner 1 he c ousequeiice wab, 
tint the column icll shoit of its forrnei height by nearly 
of its leiij^th 1 hiN ciuuinslamc determined me, to prebi ^EoIi pile pro. 
an aolipiit to i ra iuoineter, the method of using which will iwabit 
appear in the following parugiaph 

jExp 3 What 1 hi\e called an aolipile is a copper ves- Exp 3 
wel of a conical hgure and huing a flat bottom The sleii- 
dei pait of the truncated cone has 'll! apeitiire -J of an inch 
in diameter, which IS turned directlv downwaids when the 
bottom ol the deohpile is parallel to the horizon 110 grains 
of water at the tempt rature of 04* were put into this ves- 
sel, which lequirtcl the addition of 2895 giauis of water at 
the same teiuper ituie to till it Things being thus» prepar- 
ed, the aolipiic wdb immersed m a Urge pun, and suspended 
fiee of the sides* and bottom by wires The pan was then 
heated to ^12% and kept boiling for some time, after which 
was reduced to 04® as quickly as possible by pouiing cold 

water 
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water into it The seolipile was then removed from the pen, 
the aperture being covered by the linger of the operator 
After being ciiefully \ iped ^^lth dry ilothcs, it wsls weighed, 
andkiound to contdin 1^5 ginin measures oi air, which was 
efidently aatitrite I with moifturc, and at the temperature 
of 64* Blit 53 nu'i^'ures of an thuf» cncnmstanced contain 
52 meisnics of drj air Thus it appears, that 181 5 mea* 
antes of drj an at 64® occupy 2S05 such measures when 
raistd tn 21-i'' lu to ilict with water o{ tlie ‘^arne tempciature 
whence it follows, tl at I measure of di} in dilates so as to 
become cfjual to ineasuies in siinilai circumstances 

It IS pi opt i to obsci\e, that tlu bnouidei stood at 29 66 
at the time, and tint the height oi tln^ water in the pan, 
reckoning tioni the mouth of the loiioile, mcica^ed the 
ore suit to JO <iO tiuicforc the tine dilation of one mea- 
sure amounts to 1670 But one nieiourc. of diy tiir at 
64'’ occupies no more than 0 93 d4 parts of a mcasuie when 


niUrjll »c. 


cooled to li th( rt fore the whole hulk of one measiiic oi dry 
air laiftd fiom 3j® to 21 J® la contact with water maj be 
Mated at 17 100 ineasuies 

I havi uiaile sevcial experiments both with this eeohpile 

a^iMesrtiii j^trlH i, fl isk on iir of 04®, wnnh was laiscd totemperu- 

f>Hn , , * , , 1^11 1 

At tures Icas than 21 J , but the lesiilts did not conespond to 

the theorem given in the Manchester Memoirs for the 
puqKise of finding the dilatation of moist gasses confined m 
the manoinc ter Does not then the c vidciice oi direct ex- 
periments authorize us to siy, that the existence of an aque- 
ous etmot4)hcre is not proved^ or more properly dots not the 
same evidence sliow this imperceptible fluid to be not only 
imisible, hut also imaginary ^ 

Some of } our readers maj think the preceding e\pen- 
ments aie related too minutcl}, particularly the farst and 
third, but should m impartial person wish torepcit tl em, 
1 h will be of a diikrcnt opimou In fact too much precau- 
tion cannot he used to pi event the manonietu or aolipilc 
fio 1 loin hing the bottom of the boiler, foi if this lit not 
dnnf the experiment will f 11), as I h iic found on different 
occoHioiis and thi-* bar hippened when the w itcr m the pan 
did not bod I should also iccoinniend a wide cylindrical 
k /’tr la piclcience to a small vessel with along iiarrovy 

1 


to 
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Ti^&dk t because the resistence which vapour meets with in its 
escape irotn the latter will in all probability augment its 
temperature 

The ioregoiag remarks are conPned to the gas of water. The author 
which IS supposed by the new hypothesis to exist independ- 
ently in theatmosphere , hut I possess observations and expe- ih^i^rman^t 
Timents respecting the permanent gasses, and thtir mutual 
impenetrability, which want of room obliges me to omit at 
pieseut. 

MiddleshaWf 1 remain, &c 

May 22d, 1B09 J OHN GOUGH. 
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An Essay on Manures. By Arthui^ Young, Esq , FK S* 
(Continued from p 129 J 


Paring and Burning. 

These are mechanical operations , and thougli nothing Much miscoib' 

IS directly added to the soil bv them, yet the (fleets are in 

• \ , nimrepre 

many instances very extraordinary, and as such ought to sented 

|be treated of here Th» re is no subject in husbandry 
about which so many misconception^ are afloat, or such 
misrepresctdtions hazarded, as on this 


1, The Nature of the Ashes resulting from this Operation. 


We shall examine the result of burning 
ist. Vegetables* 

1 Clay, 

2 Loam, 

2d Earths, including, 3, hand, 

4 Chalk, 

5 Peat 


Effaces of par- 
ing and bum 
mg 


under one of which heads every soil may be arranged. 

These two articles will include all that generally comes Pestructiotv of 
within the sphere of paring and burning, for the animal ^ 

substances in this case are too inconsiderable to demand at- 
tention. 
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t^Rtion, although the destructioD of hting animals, as 
woims and mstects, is a main benefit of the work 

Paring 'ind burmiij,, sd>s Mi Kiiwan, lulutts the roots 
of legetables to coal ind ashes> and thus prep'll es both ^ 
stimulant and nutriment for plants 

Ashew Lord Duudonald obsirves, tliat * it is only from the 

ashes of liesh or glowing vegetables, that saline substances, 
or alkaline salts, ait to be obtiiuetl, none ( ui be got from 
ptaloi d(c lytd v€getible niittei Tin sihne m ittei pro- 
diutd in the pioctss (onsisla ol Mrnulittd tart ii , the al- 
kali of tin huiut gilibhs (onibitin^ uitli the Mtnohr 
acid, whith in diikrtnt st itts o( < oinbimtion is c oi t iintd 
in most SOI U Vitiioliled tart ir hi \(r\ pow^^rlitl elkcts 
in promoting Mgetition * It juoiiotcs, is IMr Seiubitr 
reinaiks, the detom [losiiion of w itt i Jt will ht it after be 
seen, th it hulrogen is i most ictu< iood of plants What- 
ever, therefore, assists tins deeomposition must ait a very 
impoitunt part in vegetation 

Mr 1 our< roy thinks, that the iisnt s of burnt \egelabk s, 
which hi\e Ixen supposed to consist of caith oi tli\, wht'u 
the fixed ilkdi is washtd fiuin theuij^ ne pi incipally cal- 
careous phosphoiiis, like those ot aniiinl bones Lord 
Dundoiidd is of tlie same opinion 1 bis obsei nation is a 
most important one, anil ou^^ht to bo piusiicd In regfid 
to the cileinition of eaiths, that ol eiay iml cliilk has 
been already treated 1 he ciicnmstaiucs ire numerous 
111 whuh this opi.ratiou may b^ hi^hl\ btnefui*»] 
i.j rao*- '.anew Loam is composeil ul v iiious combiii itions of sand, cla}, 
ard calc ireous eaiths fhe effect ol fire exiited on sand, 
whether mixed in tiu form ot loun, or b^ itself in a sand^ 
loam, his not been suffioently aseertuned , and to draw 
lonclusiuns from theory would be dangerous If I were to 
reason upon the point, I should inia«,iiu that hre would 
add nothing to the n iture oi sind which could render it 
more fertile Pht Undtneyof its operation would be to 
lessen its small dt^ue cohision, fioin w h ite\cr cause 
aii>*iiig, anil might •'O fai be prejudicial lion b oi^ght 
into eombmation w»th pure an lessens tlie aggregation^ 

• Div) 

It 
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It IS howcvei a question demindlng the comhined efforts 
of the ehenlist and the farmer, not reajomn^ but expert* 
meuiing 

The effect of heat in this opcntion is r< m irhahle Where- ^ 
everburning his been much piactised, e\peiien(e hisd^- 
monstiated the necL&sitj of removing all the a 9 h<*s where 
the fires were made , ind though careful farmers reniovn 
some of the uncnlcined earth, still these spots manilest a 
deeper green in the crop, than is ohserrable in iinv otlier 
part of the held 1 he general warmth diffused ma\ pi>obi-^ 
bly have a greater etket than is suspected 


2 The Property ^ of tne Ashes redullu g from Paring and 
Bui mng 

Vegetable ashes imbibe carbonic icid fiom the atmos- P opeities af 
pheie* lliey act in dccoiiipoMtiou, and vk Id three 
fourths in < arboiiic icid, and one iouith v littU inflamma* 
ble, and last rainy tears, bj leabsoibing in winltjc the 
principles the> hid lost in sumnui f 

I imagine that the advantip^c ot pinng ind burning 
some soils depends on the hi it tmitted (roiii tin burning 
vegetable fibres uwiting OKygeii with the clai, which forms 
more than the hilf of the slices of turf ai» tliej are dug 
from the ground I 

That the ashes pioduccd In paring ind binning operate 
as a very powerful inanuie, cannot be doubted, since ta 
nine tenths of the tnals thdt hive been made tbiough tlie 
wide range of so many counties, the crops which followed 
bate been found to be \ti v gre it indeed, and gt»ntraMy su- 
perior to those procured by mean^ of an> othei imnurc 
It 13 not the want ot this 8 ucces>s that has midc so man} Cautiur 
enemies to the practice, but rather the contrirv , the crops 
have been 80 large, and so often repeated, hf cause great, 
that the soil has been left in a state of exhaustion 

This is a subject that demands the atteniion of the expe- 
rimental chemist more than most others in the theory of 
agriculture The examinations which have been made on 

Priestley f F'lbbroni J Darwin 

the 
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Cood effects the ashes of vegetables, and of earths, will accoont for a 
certain degree of benefit resulting from their use, but per^* 
haps It does not fblly account for the enormous crops, which 
are gained by the operation of paring and burning I have 
gone through not an inconsiderable couise of reading, with 
a view to discover the theory of this fact , but my research 
has not entirely satisfied me The formation of charcoal, 
sulphate of potash, and phosphate of lime, with the decom- 
position of water, and the oxigenation of clay, added to 
the mechanical change effected by the hre, may certainly 
account tor a considerable part of the improvement 

3. The Paring and the Burning 

Method of The common piactice is to pare from two inches on peat 

others an inch is the more general 

depth 

Mr Wilkes, of Derbyshiie, has ploughed nine inches 
deep, and burnt the whole furrow with the assistance of 
coal sleek manuring double the quantity of laud burnt, 
but working an iininenbe improvement on the space thus 
deeply burnt 1 have seen other cases in which four uiobeB 
depth was burnt with great success In the fens of Cam'* 
bndgeshire the paring is done with a plough, and the depth 
from one inch to two On sand the paring should be as 
shallow *is possible* 

The chief attention pud in burning is to guaid against 
too gieat a calcination as the general opinion of those who 
have most practised this hu bandry that the turfs should 
be rather scorched or charred than reduced to ashes If 
burned during a brisk wind, sands fiequently vitrify, end 
will not afterwards in many years, if ever, be restored to » 
state capable of contributing any thing to the support of 
vegi'tables hence it is a practice with those who are aware 
of it, prior to burning, to shake out, in dry weather, from 
the grass-roots, the greatest part of their substance with 
harrows The heaps should always be small, and the lire 
be applied on the sheltered side of them this method, in a 
degree^ thoidd be regarded in the buinmg of earths of al- 
most 
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moat every Viocl , aa hereby alone a carbonized substance, 
called the black ash, will be obtained, instead of a rtd 
brick earth, of much less fertility in the outset, afterwaids 
less susceptible of its principles as imbibed from the at*' 
mosphere 

In practice, however, as I have found more than oncc 
on my own farm, other circumstances will govern tlu« 
point, such as, the weather in drying the turf, the depth 
to which pared, and the age of the glass, for these points 
have all an influence on the size of the heaps. 

4 State in winch the Ashc^ are apphetL 

Here occurs a considerable variation in common piactice 
There are two methods , one, to ^pi cad and plough in im- 
mediately, the other, to spreid imiucdiatelv, but to leave 
them exposed to the atmospln le some months btfon turn* 
mg in Mr Wedge, on the thin sand sod on a chalk l>ot* 
tom of Newmarket heath, h id in oi c held a treble experi- 
ment, part was pared siul bum" in tlu Bpiiin;, and th«* 
ashes spread and cxpobcd till ploughing in llit autumn for 
wheat, part pared and burnt late, the aslu? lilt in heap*; 
and spread just befoie ploughing for wheat , thi third pared, 
and not burnt at all, by reason of bad wc ither The first 
was by far the best, tin second the m\t, aid tlu third 
beyond all comparibon ird< nor This stems to be a decided 
proof, that the ashes absorb some matter from the atmos- 
phere, which adds to their fertilizing (ju dities 

5 Application 

The circumstances which may with propriety be touched Modeof^ipt- 

l-ivifjgtHim 

•n under this head, are, 

1st Spre'iding 
2d Depth of tillagi 

The fact of the ashes improving more after hiving dipcn 
for some time expoised to the atmosphere was proh iiie 
motive, which induced Mr Tuke, of York, to pui&ue on 
the wolds of Lmcola a practice that deserve^ atteation* It 
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js to pire ilonc: ceritie of tlie hnds i wuUli for 

the htaps and burnin*^, to move the siods, In cfiwr to 
plough the bie idth, then to plough it , to make the heaps 
foi on tilt lincl so ploughed, b} which means all 

th( land in ly he ploughed bcfoie the ashes are spread, and 
h^ this menus ktplon the surtice two m iter^l objerts 
btin^ attuned , 1st, tlie evpoaition of thcaslus, and, 2d, 
the\ are not ploughed to the bottom of the furrow, but kept 
^ on the surf ice to coinbuic with the land, and carh sinking 

pres eiited 

Evenness of spirading is alvv lys a material object, what* 
evei may be the manure 

rile universal pi aoti( e (e\ccpt in one ver\ singular uw 
stance) is to plough tlu first time veiy sh il low A rntilti- 
plicity of obs( nations have convinced tlu faitreis in almost 
cveiy part of the kingdom, that these ashes hive n ten- 
detu) to sink , and the aim has thercfoie been to keep them 
neai the siirlut by shallow tillage, esptciilly at first Tlu 
metiiod of ploughing bctuic tla\ are spread eritireh obMdtes 
the necessity of such a practice 

7 Seafvn^ 

Scftsonof the As the woik can only be done in dn weather, it is usually 
begun 111 March, iii which month tlie NL winds, are more 
drying than at any other time V\ hen the space to be 
buuud IS lar^t, it is continued till September, aud as the 
ashes ait the bettu tor portion to the atmosphere, any 
crop may be put m that be&t suits the laimei » convc'* 
niency 

8 Soil 

As the quantity of the manure thus gamed depends en- 
tireU on the depth of paring, 1 pass on to the consideration 
of soils on whu h the practice may be recommended 
Soil X have tried it myself bnt on two sells ; on mountain peat, 

and on middling loam on both these 1 had entire success* 
But the information, which the respectable society 1 address 
look for, must be denied from moi*e varied experience 

than 



Mi 

tiMi it tt poj»ibl« JNi^'liiiU 

ihpefefar^ stl^ a fdf^vir traces vi^ifki ^tX\i embrace 
Ihest' ibight bel'^ttrlfltit^fed btif if 

swelY these papeih to too gAlit a length t6 6^r tnora 
a sketch^ ^ 

Clay 

Mr x)f Northambei'latic!, 8|leakm^ fwta J^reht Cla># 

experience, feays, that he has fdiind ^is ope^tion' the 
iriost tfFeetnal remedy or preventive 6f tl^e crfainrtjr i¥ the 
red^orni and grubs ' The adrautage^4^fi|| pmlfltce la 
the cfeitatuty ot full crops 1 do not,” Aiys he, 4recol« 
leet an instance where the roltivatdr Was ever ditappnhited , 
afYid It Is this amazing fertility, that has tempted m^ny peo-* 
p^ to* go OR «rit%N^eated corn erops, until the sorl^Waa 
exhfnsted ” 

Loam 

On the enclosure of StaOwell iti Middlesex, the allot- Loam 
merits succeeded well tinder the perfect practice of paring 
aud buiniOfl^;i and ill, Where the tuif was ploughed without 
the application ot firee In 'the farmer case the land waa 
immediately for tunupa, tares, ‘bhrtej , and dm er lo 
the latter, the tough wiry bent heath, and dwarf for^e^ 
kept the land too light and spungy ior any crops; and the 
Ibrtiier wUl be plowed for m my rears 1 Re dtifereneir be^ 
tneeo l^ie tWo md^oda w more than tRgp; value of the free* 
kdd in iavour ^ 1 i>dve o|ia|l^d in vamoim coun* 

tier the ‘^ame preference f 

In the enclosure of Eobeld Chase,' (the soil, loam) Dn 
Vilkiaacm siatfs» from experumce, that paring and burning 
saves a very heafy eYpeese, that the pomsss most 

fcrtilmlfig qualities, that grasses are thus muob sooner to 
be tntrodOK^ , thus it is a security hgmnft the ravages of 
^le wotfg l^jjjld that to far fronji itnuing its staple^ the land 
bSs aftmbaidi fgwlae dits iertibty 4un»g fivfi MmMitvf 


e And vrbteliwfll be tba case turns m IfD uniVciaaUy 
t Midalctcn^ Middiesea > f Ibjd 

VwU XXill liOSi. o 


m. 


After 




Do«s not di 
minitih the 
soil 


young f«ir*e optuiig up genmltyj buTorag is ^refore A- 
Burnsf bl^le up • - 

enpW.farw. o«p half ,by ppripg and bnrippg, the ather 

lialLby fa»ow I he §.rst cr/ip pas whert^ the burnt gam 

tbfrty-jfavc bushels acr^. the plou^ 
foUr wa. clean^iPi letter hod mn^uch Wm^y 
Uresi^e burnt were fourteen ipehfe >«pi8* ^ 

Spd^wth w<#» ’length as twelve ^ fb^r the u^^ 
crop being jturuips, an4 bunged e^paj.!^, burnt ,«d^ 
WHS tree from the fly Bailey succeeded, which was con- 
siderably better on the burnt part Cl<#r waanext, which 
was closer eaten on the burnt part, and when laid to grass 
was porth 58 per acre moie than on the ploughed half 
Mr Dalton, of Ygj^shire, on a dry loam on huioftoiW 
wid^ffruvel “lU w » cVumem to fuppofe, % 
sod IS duuwished bj paring pnd burning I haTp,d^ftit m 
^saute field twice m the course of flUeen yea|«;aH«»»ld 
imt discover it 10 the smallest degreef ” hg^ifr loaip 

rCornpall. Mr Apad^serves. « I was not 
led by speculative writers ^wbo, I fear, have i4ttch t» a^ 
swer for) to thinklhat bUmiug caused u lasting » 

the earth 1 followed three fieldSs } expected them to cinjs. 
tsnue free from mw beyond the ®**1^'*** 

tJim* I found msp^mneh 

^ 1 ^, like those of*d of B»y ^ 

bpfcBfid, the ^osswl^arned as j usual. 

fi,sufle«iw fiptn fpUoFfofl Vve^y,.|bHoupd thi^ 
uactice. wdstK* to tj^ apaenl pne ff bdi^g. » 

It his been the practice of a friend of mine, and lup 
father before him, add of otbejs before thc^^for near a 
century past, (the eftate bavi^lieen in the folUr for many 

„ 4WIMW1 

’ iJSwd hiwn^ tepy*j««W*3W sud » la^dptis* 


• Middleton's Middlesex 

* ‘^^oAmuoicatioa Id of AgnettlAn 



tlie tedpa tli« roffc; yit l(« ^^1 

u la tW Icut^iKOTCi^'**’ * 

« Upon oaiiA T Tiaire tm^d panttf and burnin|^» bdt t^n« &ind 
sttbceisftitly Ifni CcrtbneV Va vasbor B(teak6 it fki^oliN 
alily on'^tllH soiU kod from eip^nanCba Query, Whether 
tins difference^ did not liold* lo their ^ 

cfopB^ The fotocfr Bpeaka, in anotlier oftiw^rops^ 
of wheat, and One of oats. The latter, 
wbbat, $4 seeds If Mr« Wnght' lookra dn sand foA^brb, 
al^d not grass, no wonder he was tinsuccessful* ' ^ 

jt 

, ^ Qttik, 

Mr. fioyt, near Sandifrirh, in parad and burnt thalk. 

ta^y aerra of loote dry chalk motd^, fdnr inches deep, 
on a hifd chalk hick, valoe Is per acre, apd sowed berf^ 

4hd salMb^ ip Masvh. Kis whole Expense, barley crop 
ihclndefl, w Produce stxty>s>x quarters Of bailey, at 
S6s., hiif pr^t 99l , or the f^simple df the land a{ 

tWeilty«tSro fSin purchase, the p4ae at that time. The 
sainibib tpd& well) In 1799, her writes^ to the author of 
Ifte pOnodieal Work juSt quottd, *< Should Any of yoUr 
ftieP^, who so thhi^h condemn pahng afall buruing, coma 
irftb Kent ihia ad)ml||k 1 can shew thprin eeVeral scores of 
otifes ofWhontuT lIli^S^ oats, and 8i||d^, oOw growing op 
lahd which haf Wpm times unde^j^e the operation 
the crops of SufficfOnt value to ]itt'rchase the land at mork 
thed fxty j^eari ppi^ase, at a feiriy- (estimated rent, befiiAei 
the impienrediMit^ rhui will be ocular demoMtaratiob tp 
them.** 

Pepf. 

Twent y ye i t a of coarse hitlfy hmd waifttiuiaai,^ 

tq»; |MrtiMU«dajiriHinit, tiie rest not; IlSultt hr tHla|e, 


*MhWri^ ' 


♦ IhU 

Otf 


Urn 
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ON MANUItFS* 

the part burnt ;^ie1i1ed crops u^vformly bjetti^lr than the 
others It been clown to grass several years , the burnt 
part IS quite free fiom rustas, gnd covered with a good 
sweet herbage , the other part fait of rushes, and the herb- 
age coarbC^ ” 

lV|r* Simpson ‘^ays, ** I ploughed ten acres of moor, on a 
lime stone bottom, m the part most free from ling, without 
burning, and I have/jhad sufficient cau:^ t^jrepept it , tor I 
have not^id even one tmddling ciop fiuce, and although 
hud do|m with they have by no means so good an 

appearance as thosi^ sown the same year oii similar sods 
alter buruntg, although 1 have expended as much lime and 
manure on this is on anj put of llic farm f ” 

Nt n Orton, on i pt it n os^, six or eight inches deep, on 
a stiff bluish 4 lay * tin only vegetable produce J>pongy 
moss, Iwnit grass, tlwait lush, <cc wet and not drained , 
piled threi inthes deep, aiul burnt in the spring, then 
imuuied with thirty busluls ol lime an acre, ploughed 
ahghtly for turiu|)S, which weie not hoed They wwei worth 
1J 111 acM and biin^ sown with oats, prodiiqi^^ seventy 
bushels pel leiej” 

jMws Gialjuji wis first that pared and burnt moss in 
^onl( itli S(\iril tteu that vyeie burnt above forty 
jears a^o, continue to cauy a dost sward of gieen grass 
et this day, without a single pile of heati^§ 

Of dl the methods of breakio^^ll'P^j^ty soils which I 
have jnoctised oi si the best mode ^ u«d bui*ning« 

1 hi\t seen vaiious mel^ods on scvenil liMf'qylk&d acres, but 
xionn ever equalled this[l ” 


fTo he continued tn our next J 

» NoriU Kepott 'f* Ibid 

I Todd Societ> s 1 ranvactioiw § Perth Report# 

Jj Bailee 

I. t* 
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B) Dr. Claeke, of Kottinghain. 
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REMARKS 

The town <rf Notting!)aRiii| situate* in latFladfe 59* e9* 35 ' S tuation of 
north, and in 1*7 0" longiti^^ west of London It 
with much grandeur from thFbk'hks of the small river Lee?!, 
gradually mcrcasiug its elevation as it extends to the N L*, 
so that aboA e one half stauds on a considerable eminence 
The ioundatiou^ ft^soft sand stone rocky easily excaiatedy 
and forming excffikkft cellars The buildings are of 

brick, and commonly three or four i^iuies hi^m^ The 
streets are, in gentr&U narrow The neli|^ouihood pro* " 

duces an ample supply ol coal, which is fliO only fue^uaed 
in the town The 7i a fine navigable rilrer, flows, from 
west to east, within a uule ol the town , it is subject to very 
sudden swells, which sometimes ]>roduce floods, that inun- 
date the meadow ^romid bet\^een the iivei and the town* 

The atmosphere lun^t be, in some injure, influenced by 
the evaporation that iolloas, as well as by the dense haze 
over the ^r^vor in summei eveiiingSy and tHiia thick fogs 6f 
winter* 

The barometer, thermometer, and ptuviaraeter (of rain Instrujucnt d 
gauge), are new instruments, made by Jones, of Hoi bom <*l>semliom 
The therm<^nietei, on Fahrci*heit’s'*^<64le, is placed outride 
a nindow, facing the wtst, in Urn Venire of the town, but 
in a sitqation pfotpeted from currents of air, or reflected 
hpat* The ob^mj^Ugn^S vvere made dailj , at 8 A M , 

9 P Mf, and a^d from tbefi the gverages are 

deduced (of the portable kind} is firmly 

fixed to a stand iiQ^all ovci a $tmr-cuse, on a Icicl of UO 
feet above the sea* Ihe obsei vatioiis weie tHkcn daily at 
S P*M, and from these the mean was obtained — fhe 
pluvmmeterifiOlaced in a gaiden, on an eleviitiqjf of 140 
feet above d^Tevel of the sea, where it cannot be itflec*ted 
by bmldinipy*’^ Ifbsts oi wind. The ubservafions are taken 
at the end ef^eacbmonth — Ihc obseryations on the vvmd 
were noadc at 8 aJII^ 9 P and at duaki tnm tbit VMo. 
of a church steeple, the most elevated the town, 

The ibllowiDg Copy of a Monthly Journal wil) be the 
eiuoidation of the pUu that has been putsued. 
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O6$ervation$ on Sulphvnc Bik^r^ and ttg pr^artitwit hy 
Jifh BoUllay, of Pati^ * 

^IPjIF use of sulphuric eUier is at present very extensivei Thr making «| 
aiici Its consumt^tioii eo greats that it lis^, become a produce 
uC thetirtsiu the ^^Xgg way* Its pieparnfiOn, thoiiffh a>>uch proved 
j^^mplidedi btill atteution , and ly^^rs of 

bei0g unproved, not oi K in respect to ecoiWlpy» bd^dlsoas 
to tile punt) ot the product ^ ' 

lu the loiu alien of sulphuric ether, whether by the latter pwK 

tiliatioii of a supple mixture of co iccntrated sulphuric acid always 
atid alci hoi, oi ilit addition of frtsh alcohol to the revi- 
duuni, all the quantiiVw obtained is pot equally dulcified, 
nod, IP spite of careful rectifications* the last portions al^ 
ways ittaiu a more or less unpl^dsantliipell, that ina> be 
ascribed to some oil intimately united with^^ which it is 
veiy diff}^c4H^to separate completely 
According to the theory of Messrs, Fourtroy and \ aii^ Theory of thw 
quelin, founded on their learned rtseaiches into the subject, 
the attrictiou of sulphuiic ucid for wSter, isHibted by heat, 
determines the liaii^-inicnation oi akohol ipto cthei This 
reaction of the pniiciplcs of alcohol, exerted under the in- Whatmjunoos 
i)|i^enceof the su^jtrUrjic^dllfid, precedes the carbonuatton of 
the mixture, ihe oleuoisdulce, the extn-^ 

cation oi mid the other phViiomeni of the 

process earned loti'^iepd We may even venture to say» 
that ether is no longer formed, when these pi od nets appeal , 
and that ffbat passes over after that time is only separsted 
the residUGiD* lu which it was contained rctidv foriqed It 
would be an therefore, to prevent, or at feast re** Thi&ihpuld be 

tard, the affjpd^tfce of these^roducts, which announce a 
complete 4^si%^0stt^ of the akohol, jind, by addmgat 
a proper tune fretllr^aptites of this li(!|tiid, tuf keep up 
such piopottipns, that the etbeiificatiop ii|||r go Cjn much 
longer, lor this it appears necessary, that the siflphufiu 

i ^ 4 

* A s nmlei ds Chiaiie, raL LXU, 

aad 
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9cid should oever oompose umo than ivfO thirds of the con«* 
tents of lheietoit> and that ibe ekohol should be sc*iircel> 
ever less than the other third* <In ibie wayHhe biilphnnc 
and IS prevented from burning tl>eralcobol tnits loss, und 
we obluin none of the rcsulpi^dt a deeamposstion carried too 
fir» which IS in|uiioud to tlic etherih cation, and immediately 
fellows It \\ c shall tlu a hav^e a« better product, and in 
lirgcr quantity ) add tin production of A^iht r will continue, 
till the sulphunc acid is so much diluted by the water 
foiiired^d sf piqated, as to be unable to cdect any change 
in the U)< oho)^ 

ikpptratus The paiticular kind of fiiniKl, whiclx has facilitdied my 
making ether by means of the phosphoric acidf, and is ap*- 
phcahti to many otbei cbtiuical p^otl8^^s enabled me to 
carry this tinory into practnc in the ioUowing manner 
pro- To i latge tubiiUted glash retoit, placed on a sand heat, 
I adapted a ghi^.s woim iinmeised in a vessel of cdld water 
The o\tr( rnity of the worm was insoiUd into the neck of a 
large bottle, between which and a seiond bottle filled with 
watu a oomrniinicatioii was established by means of a sw 
phon Into the Ktort 1 introduced ten kdogt;aiunies [<22lbs 
avcHrd 1 of sulphtnic avid concentrated to In the tu* 
buliire was inseu^d the funnel with two cocks, so that Us 
pipe dtoicenaed neirly to the bottom of the retort, passing 
through the siilphuru acid Iin alcohol 

41 ab^ of Beaume's arc onictor wocifptbcp 4m^red in quickly* 
being conveyed througl the acnl mrem^ ot the fundeU 
ihe mixtuie was very well cffecteii^ thim^ Molence , 
and it wjb the less colouied in ptd(^oila 0 itf as the introduc- 
tion of the alcoliol was more spc'ed} The distillation was 
kept up by means of a fiic under the retoit, and as sooa 
« as about two kilograoiniesbUd passed over, ten kdogramuica 


The^nnje 
jsfjdvrt bcsl 


* The pvopoitions of equal pOrts of Milphuric ipiitt of 

Vine, cojttttawily ade^ted appear to be most suitab|iri^ is to be ob 
fhivrd bowmr, u$|^witbstaudiitg the utmo&it care tukrti to ^epaiate the 
alcohol, thabeyMueh lust, the piodact tha^illolm dors not attain 
the JighUiesi>, that eoahtitntes true etht^ iiUitoward the^aaiddlo of tho 


t *ke }wna}, vol WIU, p 64, and PI II fig 4 


of 
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of fre«»h alcohol at 40** srerc^rtfodoced^rOp by drop, re* 
gulatuT^ the quarttit} a« neaity as possible by what passed 
over mtQ the receive!^ The *procef» was coiitimied so as to 
obtsun hfteen kilogrammes white limpid product, of 
the most agi eeable ethereal smeH and tMe, contHiinng no 
traces of sulphurous acid or oleum dulce, and }ielding, 
when rectified oq a water-bath, eight kilogiammes oi pure 
ether,, with some alcohol of an etiicreal stkt^ll well adapted 
foi future processes* ^ ^ 

The liquid remaining in the retort wnficBf the ofTherewdoum, 

beer, and \ei> clear It con^ii»tpd of neiirly the whole of 
the sulphuric acid employed, some blcoliol/ watei , tind no 
doubt a certain quantity of ether completelv formed 

Thi<t residuum, heated afresh, quickly assumed a black Parpturs to 
colour, and became sulphurous and oily In this state it it mdy 
may enter into ooinpobition of Hoffmanns mineral 
anodyne liquor Ihe lesiduum might also be turned to 
account, by ui<iug it as sulphuric a^f^T where the alcohol 
could do no bann« as for instance, in fornSing difierent 
salts 


VllI 

$mif$ttgaUint a l^of^en^tn the DoUrtne of PerntutaHans 

To Mr mCHOLSON. 

SIR. 

N the course of a mathematical investigation, in which problem in th« 
I was latel) e^jgis^ed, it was necessary for me to determine 
•—How many cMdbb^nations could be formed out of a^iven 
number of which there were several things of one 

/.X* 

V { have obMrvttd, tlM akolBdi at w best adapted for the eoni 
wm prspanituHi of salpbune«||icr, and Hiat tbc etiSkture is less co- 
loured vben it IB at this strength, than tf it contain less water Bnbat 
the second addition, as the acid is already weakened, ]| is better to ein 
|ph>y It at 40 ^ 
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PROBLEM I\ TOE OF PERMt I iflONS 

" % p 

sort, several things of anoth^ sort, Sec , by taking one at 
a time, t\^o at kc , to anv given number of thmgs 

at 4 time ^ 

1 have not bcc ii able to find, that this probTern has been 
fousulcrcd bv 'iny authonHj at lea<t, that I am iilited 
with, nho ha\( written oti the dootririe of pcrmiit'itions and 
eoinbim*ioiis , except indtid Kineison, ind out oi two 
otlni authors of a Idtci date, who have i snniTar problem, 
that IS, 1 piitiil<rise of the aboif genual one, which fiom 
a rfc petition of opci itions would bosliifirient foi the '•olution 
of tbe [ire^'cnt qtie^'tion, but the rule which is gnen by them 
foi dtieiminihj’ tin mmibcr of comliinations in inch |TaTti*- 
Cnlai c se is so lon^ and ti liioiis, that it is really oi ho use, 
bung littU latter, or ksb trouble than finding the mswet 
fioin repealed trials 

lliih uicunibldiice led me to (onsidu the problem inde- 
pendently of tlie meabuics there adopted, ind hiving fallen 
upon i uiy simple lule, which includes the paittcnhr idse 
of btoersons in the gciieial one ibovc mentioned, and is 
)t has not, td the best of in> knowledge, been j^ivcn b\ any 
authoi, who his wiittui on tins subject, t bnH become 
diiced 1o submit it to ^ou foi insution iR yohr louinal, 
should )Ou think it deserving a place lu thu^t useful work 


Problem 


pTourem To determine the ipimbcr of fombinatious, tliat ran be 

formed out of a given niunbe r^of^ in which thi^rc^arc 
m things of one soit, « things p things of 

miothei sort, &e , b> Uking I t^j,a a time, &.c ^ 

to anv given numbu of things at a , 

Rule -r 

Itolc Place m one horizontal row w f 1 u^utjg annexing ci- 

pheib on tiu ii^ht ban ], till the whole ftcmtiijbe) of units uid 
cipbi.rs t\eud» U c gicatcst upmLea. to be taken 

at 1 time b} uuitj 

Xbiler <ach of thc>t tumv wiite the sum of the n b i 
left hand turns, including that tfs one of them, tindei which 
the number js placed , and under each of the^e write the 
fum of the p b 1 I hwd tuma of the last hut Under 

cieli 
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eath of tliose last tho mm of tlio ^ + 1 terms, Art<J «o 
on, tlirotigli all the niii«bcr of diiler^t things, and the list 
line be the answer that is, the second ttrm sliows the 
number of cotnbindtronstahfugof^e at a turle, the thud term, 
the number of combi nations talcing two at a tune, &c 

Example 

diven a luimbei of the fonii d* f* to hnd Txar 

how mnnv cliffeient divisors it has, each of r^huh shall be 
the product of ten t ictors, of nine factors, of eight faciorb, 

&c , a, hi i, Kc being pnine numbeis 

litre m zz 5, n 5, p zz 4, q h r zz 4^ s zz 3, t zz 1» 
tlkcrefore by the ruks 

1111 I 1 0 0 0 0 0 — ;/ihl units 

1234 5 b 5 4 3 2 lrz«4-Hcims 

13 6 10 15 23 24 23 20 T5“p h 1 terms 

I 4 10 20 15 54 74 93 Kl** 105 zzq d- 1 terms 

I 5 15 55 70 123 193 275 3 O 0 435 486=:) Pl terms 

1 6 21 56 125 243 421 6 GI 951 1263 15 j 6 zzf Vl terms 

n 27 77 181 568 664 1082 1612 2214 2819 uu^vers 

That is, the HiMhber has se\en prune divisions, t\\cnt\-8t\en 
that Are composed of two factors, seventy ►seven hav mg three 
factors, &c 

I have selected this question, becau^f it inf hides the par- Thi«; rule* coasi. 
ticular case given by tn bis last example , iiiordei^ LiLw,oa*4 

that, by a compAfiMm of bn^fa mcthocls, au estimate maybe 
formed of the labour that m saved by turn rule It may not 
at the tfiaie time be amiss to obscive^ that Emetson has not 
ppt down a twentieth pait oC the work, that is necessary toe 
operaUOii, 

/ $kisesUgation of the Huh 

By the devetifii^dtit of the foi mula ( 1 it • •«*) Investigmoft 

(l+d + fr**»« * ( 1 + c 4* t* c^) ( f + d 4* 

# • * &c , we shall evidently obtain all the possible coaif* 
binations that can be formed with ma s^nb s^ptSy qdi:^ 

5tc , and, as we proceed in this dev elopement, the law 
irfaettce Hbte abort role lA deduced wiU be readily perceived, 

Bvtj 





rnoBLEM IK ma or EsaMvriiTtoits. 

But| for this purpose It wiH be best to pve detcrroinatO 
values to m% «* p» 7* * by which means the operation 

wiU be more s)mple» and at the saute time the law of forma* 
tioa will be equally obvious*. 1 herefore suppose m = 4, n 
zz3»p :z:Qi then by actual multiplication we have 

t + o + o*' + o* + 

1 + fc 4- 6* + A* 



And again, multiplying this last product by 1 + e + 
we obtain the following res^ult 



Now, without pursuing the developeihent any farther^ we 
shall readily perceiie, that all the coiubihatioris iii the se- 
cond place, m both products, consisf of one letter, in the 
thud place, of itio letteis, and in the fourth of three letters# 
&c And farther, that in any term, for example the fifth 
tei in, the number of combinations is equal to the number 
in the fifth, fourth, and third, of the for^ijmi^ prod act, the 
number of combination** in the fourth te^m IS equal to the 
number in the fourth, third, and second that is, the num* 
ber of combinations in each term is equal to the number ui 
the three last named terms of the foregoing product; and if 
we had iibed c’, then the number in each term would hav^ 
been equal to the/our last named terms of the foregoing 

product, and generally, if we had employed the num* 

bee 



\nr QQjf 

Vcr of combinations m each term i^ould liave been cqnaj tO 
the nutubci iti the p i- I kU-ban4 terms of the precedintt 
line And exactly the same law isohser\ed when we mal* 
lipl} this last piodnct b> (1 + d + d* d^), that is to ^ 
each ttim ot the new product is equal to the number ot 
combinations in the 9 + I left hand teinis of the line wIikK 
precedes it , and so on, ior any number ot multiplications 
whatever Whence the truth ot the rule is mam test 

We may farther remark, that, if the {j^reatest number of 
things to be tsdtea at a time exceeds half \he number of 
things given, still, ue need not pui sue the Operation for 
more than half the gneu numbei, as will be evident from 
aclosei inspection of the above formulae £*01 it rnui^t be 
leadih observed, that, were we to carry the operation of 
each multiplic ition to its whole extent, tlie terms on each 
product would ineuase, from the first to the middle terms, 
and then decrease again in the same m uiiiei to the other 
extrennt) of the Ime 

\ ours, &c. 

Pi TER BARLOW- 
Royal Mxhtaf if Academy i Woolwich 
MaySUi^ 1809 


IX 

Description of a very sensible Hy^j omeirr By lAeutenant 
Henuy Kater, 0 / his Majesty s \2th Regiment* 

Tn the Mysoor and Carnatic is found a specie** of grass. An Indan 
which the natives call, in the Canare‘^c language, oobeenn^*^* 
hoofoOf tn the Maratta, guvataa ste cooslee^ and, in Tamul, 
yerudeovaat pzHoof It is met with in the greatest abun- 
dance, about the month of January, on the hills, but may 
be procured in almost every part ot the country, and 1$ very 
generally known 

t Abridged from the Asiatic Researches, toI IX, p 24 

f It js the and)op9gon contorium of I inn eus, and may be easily dif 
Ungui«hed from ah others, b r the seeds atuclung themselves to the 
clothes of those who walk where it grows 


Accident 



vmr 


liMa beard Accid<!nt led that the beafd^d setA ef thi# 

ifmofJturc** ??*'“*** potaieaied an extreme eenwbility of moi&ture^ and 
betn^ then m want of an hygrometer , I constructed one 
of this material whith, on tnal, far exceeded my expco 
talioRs 

Hygrometer A B C D, PI VI, 6g 1, represents a piece of wood, 
matleofit about fourteen iiuhfis longf, three uichei» broad,, and oue 
inch and two teaiha thick Tlu upper part is cut out, 
as in ti)e hqure, to the depth oi two inches, leaving the 
Sides A and about thice tenths of an inch thick The 
wood, thus prepared, is moiticed into a squaie boaid, which 
selves as its suppoit 

Fig 1 IS an ivoij wheel*, about an inch and two tenths 
itametepy and two tenths of an indi bioad at the nni A 
semunculur ^ioo>c is made ui tlu nu iinifeience, of soch 
a depth, that the diameter o\ tli** wheel, taken at the bot- 
tom of the groove, is one inch Tliiough the axis, which 
pro)ects on otu sule four tenths of an inch, a hole is made, 
the bU( of 'I <ommon s(\ ing lutdh , and, on this, as a 
centre, the wheel should be tiufiillj turned, foi, on the 
tiuth of the wlutl the teem ley and suisibilit> of tlu in-* 
strumciit chufly dtpeud 1 loui the botiowi of the ^loove 
a sm dl hole i'» inadt oblujutly thiou^h the side of the 
wheel, to admit a bne thicid All tlu superfluous ivory 
should be tuiiicd uia}, tint tl c ulutl ma^ be as li^ht as 
possible 

iMg 3 represents a piece of brass wire, tno inches long, 
on ope end ot which a sr lew is made, an ukIi tnd a half m 
length, and, in 4he other, a notch is <fut, with a fine ictw, 
to the depth of half an inch This part is tapertd off, so 
that the notch, winch is intended to hold tlie beaid of gtass, 
in the inanuf t hcnaft^'i described, mav bfe dosed, by means 
of a small brass iing (a) wluCh slides on the taper part of 

A little below the eeutres of the aeniicircles A and Bt 
fig t. two holes are ma le, precisely in the same direction 
of these is intended to roceire the screw, *g- and the 

* a til my fiist f'^cp^simsnvil^ssdsiMeetiBidrsf dUML^ptiper^witbaii 
axis of stsod, which aavwered tei|f Hftlt 


Other 
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olbrr a pui, which is to project four of an inch 

beyond the instdt of the pait \ The pin is mnde rather 
smaller than the hole in the axis of the ivorv whcil, and is 
highl\ polished , 111 oidei th it the motion of tlie wheel may 
be the less impeded h} fnction 

Two fine threads, ibnut fourteen inches lon^, are passed 
together through the hole in the groo\<: of the wheel, and 
me prevint(d tioin ictuiinnir, b\ a knot on tht oiitsidi 
To the ends of tlnse threads two weights ire attached, 
a^^ly similar^ and just heav} enough to k< cp the threads 
extended 

One of the threads hiving been wound on its circumfe- 
rence, the wluci i to liL jd t< d on tin pm, about tin tenth 
of an mil) fioni tlu *>011. A is m h_ 4 I wo glass tnbis, 
of asnflRdtnt bo c tO ulmit tju fiCL motion of the wught^, 
are fixid in gi ov^s, in siuh i muiiifr, tliat <ach thread 
shouM lilNxKth in tin ims of tlielube Tin tubi ire 
so long as ncarh to t m h tlic noi\ \\h«tl 

The bend of the oobuiia /ico/oo, bting jneparidb^ < ut- 
tmg off that pari which is uscUss, is m tiUd about the 
tenth of 111 incli in the piopctiii^ enu oi the i\! ol tin 
wheel, and coniiiicd hj a srn ill wooden pin, whu h is to be 
biokeu oil close to the axis tin otlui einl is plaiid in the 
notch of the brass senw, be tore desenbed, uid secured by 
moans of tlu, sliding img 

It IS ecidt fit, th it \ In u tlit giass untwists, the wheel will Action of tlie 
tuin on the gold pm , and the ihre'id, which is wound about 
it, with tin weight attached, will desteud m the one gliss 
tbbe while, on the coutrnr}, the weight up the opposite 
tube will ascend, and tice lerbCL 

The beird of the grass is now to be thorough) v wetted, Adjustment 
with a hair pencil and water, and when the wheel is sta- 
tionarj , the weights are to be so adjusted, by turning the 
brass screw, that the one shall be at the top, and the other 
at the bottom ot the glass tubes, which points will mark 
extreme moishue 

The instrument must then be exposed to the suU, or to anA drjnsw. 
some heat, not powerful enough to injure it, but aafi&cient 
to obt iin a^eonsiderable degree of drj ness The weights will 
DOW hange situation , and, probably* on the brst trial, 

VoL XXIIL— July, isog, P will 
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x\il’ continue to move beyond the gl isb tubes Should tins 
liippeii, the btaid of ass is to be blioitencd, i>} blidnig 
back the nng, unci aclvaricing the bras scicw, so as to in- 
cUicle a Joi portion in the nolcli Othti tii ns tic to le 
made, and the. length of the gia^a \ iiicd, till the *>xtrcnics 
of dr^ncbs and uiuibturc aic within the limits of the glas$ 
tubes 

Jf the whole of tint part of iho oohena h yoho^ which 
po ^esse'. the li\giobC optc piopnty, be used, the sc lU will 
compile iiioic ihii iuenlyJoHT inches i lentil), whic h, 
th n^h pn h tph us< fnl on ])aitK ill ir occasions, w il not be 
lonnd conxenunt foi ^enn il purposes 

liom an idet, tint in i In^li st de of inoistuu tlie gnss 
would nc 3 t i I suflintnt pown to ino\e tlit wheel equ 4- 
bl} it w IS t'ln n i^hlv wettid, til! it indicated estume 
liiOialiiH inrl while in this st ite the wlieil was (bavin 
lonml, by I iMU 5 hold of one of the thu ids on leh ising 
It, It instintlj remned its loirntr situation, with consich r- 
nhh lore the smie cxpcinncnt w is midc, in i itious 
othci ‘-t d( s cvf moistine, ind it w i'^ dw i\ b toiinci, that the 
weights icfinni d immedi lUl) to the degiee fiom which they 
had ! ti n ic nioviri 

It would ]uihips be 11 imj»ro\( iiient, if a li„ht wheel 
ol bias-, oi any other nut d, not bd»le to rust, wne lued 
lasic id o( tiv i\oi\ one, the i»i isa hiving been fonneJ, by 
expciinicnt, to In e ipabU of mo\ ing a w iiei I ui It id I he 
'IMS oi the wheel might be mule very snnli, iind snppoited 
on \ s, which piobibly would add much to the scuoibdity 
of the instiununl 

1 have yet ind no op}>oiUinit\ ofconipunng this with any 
other hygioinetei , but it is simple in its roustruclioii, not 
easily dibOidtied, ind should seem, fioiii the (\Unt of its 
stale, to be piilicuhirly idapted to expeiimciits, ui which 
bin dl Miiiulious ol moislu c au to be obsenec) 

i he hy^romelii Ins Um Inti eito in instillment rather of 
cnnoNity than iitihti But liom mo^i accounts that we 
hate. It appeals \ei\ piobiblc, that this instrument has 
inoie to do with the ( lu nomoiia of nftaition^ than either 
haronuter oi tlurmomiUr If then we could obtain a 
number oi obsei vatiuns of apparent altitudes together 

w ith 
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^ith data from which to calculate tTie true, notnipr at flie 
same time the hy^mmeter^ harometci^ and ihermometer^ 
perhip*> sonaelaw mi&i^ht be discovered, \\hich might enable 
us to ascertain the quantiti of the tficct of moi tore on rc-« 
fraction Jt was with this new the hugrometer above de-* 
scribed ^^as constructed , but not having >et had an op])or* 
tunity ot obtaining the icquisite obstivaiiuns, it is to be 
hoped the^ mij be made bv thobC, who are in possession 
of time and instruments ecjual to the undertaking 


X 

Description of an impioted Hygrometer By Luutenant 
Henry Katfi , oj hts Majesty's 1 2th Regiment* 

tii I had tlie honour of lading before the Asiatic improvement 
Sonet) “ 1 dcbcnpiiori ot i verv sensible Hygrometer,” ^ 
have attended iniieh to the impioveincnt ot the instrument^ ter 
and am induced to think that some iaithti account of it 
may not be deemed wholl) unact eplable 

ihe principal objection to the hjgronieter desciibed ui 
my foimei paper arose from the neeesoity ot shoiteniiig the 
beaid ot the oobicna hooloo, in older to reduce the scale to 
a con\cnicnt Uii^th , tins was to be obtiatcd only by giving 
the iiisiiument i circiil ir form, and invt ninig some mode 
of ascertaining without difhculty the number ot revolutions 
made b) the index 

A B C D, (PI VI, fig 5) IS a frime, made of smalt Decn^mon of 
square bars pt brass or silvei , this frame ts soldeied to a ^ ampreved 
square plate B li, the edges of which are turned up, as 
represented by the dotted hues, to secure the videjt from 
injury on the fare of the plate is engraved a circle (see 
hg 8) which 13 divided into one hundred equal parts Three 
holes, u, ft, c, are made through the twime and plate in the 
same direction , the holes a ind ft, aie of a conical form as 
Ire^iresentcd by the dotted lines and are highly polished 
lessen fricrtion , the hole at cieceives a sciew, one 
which Is tapered, and has a notch cut in it with a 
ffhich may be closed by means of the sliding ring d 
* Ibid, y 394 * 
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Thp ans (F f innr^e of silver wire, very «iraooth and 
straight, anH of the of t ]«irge kfi^tting needle, on the 
axis n SC7FW is fo mid, h\ twistin<v a sni'iller silver wire 
around it from hfl fo nghf this sr re w should be 
fourteen oi fftf en threads m lenjjth, the end of the aviR,yi 
IS dividtd, and is to be closed bv a small shdinc]^ ring A« 
this IS the most impoitant part of the h}giometer, fig 6, re^ 
prc rnt« it on an enl irgid scale 

A loop and drop (ficr 7) is made of fine gold wiie, of such 
a ^ire as that when suspended on the screw it may slide 
a’ong it with perfect freedom by meansi of the levolution of 
the axis, but not esripe from one inter\'il toanothei by anj 
c4hir motion, hould the loop, on trial, be found too large 
(as indeed itoiight to be) it ma) be easily closed a little, by 
pi i( mg il on tlie screw, and pulling it gentlj by the drop. 
It will then iHsnme an elliptical form, ns in the figure 1 his 
loop IS intended to register the number of rc\ohitions made 
by the index, as it hings freeK from the am, nml tulvancea 
one interval between the thieads of the screw, for each le*- 
volution 

J he index g /i, is made of fine wiie, accurately balanced, 
and as light as possible , it fits on the end of the axis e, and 
IS to be placed at right angles wtili the commencement oj the 
screw (Ste fig 6 ) 

1 he beard of the ooheena hooloo is represented between 
y* and r/, (hg 5 ) The top of it, which is crooked, being 
cut off, it IS fii'it seriiied between the cheeks of the axis, 
at/; by me ms of flie small sliding ring, the axis u, then 
tuiiud lound till the gdd loop is brought to the fifth or 
sixth intcnaliii thestreu, counting fiooi the dial plate, 
the scitw at c is then adianced so as to reteive the lowei 
or thick exticnutv of tiu bend of the oobeena /iqo/oo in the 
notch, where it is also conhned by the sliding ring d 
A<'iu«tmont of The ixtrcuies of dryness and are determined in 

th« h)uroms- following inaniur The h>gioiiietLr is placed in a new 
•>» then pot, which has neicr been wetted, aud exposed for 
* ^^Mcfoiable t me to ns great a heat ns the grass can bear 
* when the index is perfectly stead}, the h\- 

tF is to he taken out of the vessel, and the screw at 

e turned round with a uair of pincers, so aa to bring the 

goi4 
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gold loop to th« first interval of the scre«r oo th^^oxis, 
couLiliug OM before from the dial plate* (which is to be 
placed to the leit hand) undihe index to 100 , or zero ihe 
bjgroinetcr must now besutleied to cool gradudll;y, during 
winch, if the atmosphere be ui a mean btate of moisture* 
the indtK will make four or live rcvolutioub, the oobteua 
hooloo IS tluii to be continually wetted with a hiir pencil 
and watei, till the iiide\. is again perfectly steady Ihis 
will require soiiie tune, as it mo\es \er} blowU when within 
a few dej^rees ol cxi/eme moisture Ihe degree at which 
the index stands is now to be noted, nnd the number ol if 
eounted betvveen the dial plate and the gold locp* 
and this numbei ))tehsed to the ob:>iived degtees will give 
the extent ot the si ale 

All obseivations inide with this litgrometer are to be re- Rediution of 
duced to what they would have been had the seaje consisted 

^ ti U In a 

of 1000 parts, oi ten revolutions ot the index Ibis is suudard 

most convenient, as it facilitates the conipanson of obser* 
nations mode with different hygrometers An exampb may 
not bethought supeifluoiis Suppose the scale ot the h}* 
grometer to be 1145, or eleven intervals and lorty-hvepflr/j 
and that at the lime of obseivation, thtie art; Jour tnUrtafs 
between the dial plate and gold loop, and 50 parts shown by 
the index t this would be written 450 Then, as 1145 
1000 450 393 nearly, the number ol degiees to be 

registered 

If two of these hygiometer!, in which the extremes of 
dryness and moisture are well determined, be compared to- 
gether, tlvey will seldom differ ten dm&ions from each other* 
which 13 as near a coincideme an cm be expected 

The oobeena hooloo or andropogon contortus is found m 
every part of the countr}, in the month of JanUorv* when 
It should be gathered, and thoroughly dried in the sun, be- 
fore It IS 

This grass appears to be far superior to anv other hy- 
groscopic substance* hitherto discovered* In the Eucy- oihtr a ivan- 
fclopaedia Bntannica, the scale ol Saumu re’s hygrometer 
13 said to consist of 400 degrees* or rather more than one 
reyolution of the index, the hygrometer he-^ described 

makes eleven or twelve revoluuons , it Mas e m et also the ad- 

vantage 
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vantage of being perfectly portable, cannot easily be de* 
ranged, and may be much reduced in size, if thought ne- 
cessary, without affecting the extent of the scale 
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On the Germination of Seeds In a Letter fiom Mrm 
3 Acton, of fpsmeh 

To Ml NICHOLSON 


Dear Sir, 


Phy* ology dif- 
ficult ol IllTCS- 

tigation 


!■ unction cf 
oi^aiiii, b kI t 

particul ul> 
deserving no 
tice 


Ohicct of the 
w Iter 


Xt is admitted by the most enlightened )>l)ilosophcrs, that 
sccirctl} ai^ subject cm prest nt itself inoio difficult of in- 
vestigation tlmii iinmal ind Mgel'iblt physiology The 
functions dept iiding on \ lUhty must not be coinpaied to the 
coininoii chciiiKal pioccs^is, or to those changes constantly 
taking plate in nature by the action of inorganic bodies on 
each other lift itself lo a phenomenon erntloped in 
tcry, and piobibly will ever rtinain so We can form no 
pidgment of it but from its effects, and those aie of so 
complex a nature, that it is only b> the most attentive and 
studious (xaminaiion ol them we can expect to withdraw 
the veil of obsciinty, uiulii uliith they iie hidden, or at 
all approximate to the tiuth Any suggestions piesenting 
iheuisclves to the mind on so important a subject should he 
cncouiaged, and if wc eaii hujic to thiow the least addi- 
tional light upon It by oui exertions, no obstacles should 
stop us, not even the (^almost) certainty of ultimate failure 
ought fur u moment to Ussen the energy ol oui puisuits 
Pei haps none of the functions of oigaiiie bodies deser\c 
our attention iiioic than tliO'>t ttndiug immediately to exr 
isteiicc, niiJM ly the lespn it on of ammals^ the gerininalioii 
of s4^ed'», iiui tile conseciaent vegetation of plants, as also 
tile altci it'on^ taking place m tin suiioundiug atmos^ihere 
diirme, tU ir optiatioii 11 k following Immbfe attempts^ 
having fur their oUjic t the fa tber ilLustrat on of these phe- 
aomtni by expei^eut, are with diffidence submitted 

thiough 
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through the channel of your widely circulated Journal to 
the tvcs of the philosophic world, and if the} shdl he 
found of sufBcient consequence to cleiriipnn^ doilht, or 
induct one «iini^le eftort in others townd tx] 1 iimn<4 the 
matters to he tieattd of ni\ end will beentneh nis\M td, 
and my tiouble rtwaidod They hivt hten wndert iken 
and preseived amidst many inUrruptiona and di <011 n/c- 
meiits, ind if they shall be found not to have all the reyii- 
larity i id dccurac} to bt desirtd I trust tlu\ vii I \pt hue 
tome cl urn to attention, if not fiom their originuiity, at 
leist lioin the persLVciing and diainterc'^ted industn, whidi 
ga\e rist to tlu n, uid bion^lit theintoacoK U'linn, the 
stiuing as much ira possible to coiioborate fach experiment 
by repetition, and tnt avoiding to malceaii) deductions but 
such as are fully wan anted b} facts oul\ 

Since the time of Dr E^ncstlc}, the generally received ^ opi* 
opinion Ins been, that 111 respiratiun the osigea gis of tht 
atmospheric ati is absorbed, and caibouie aenl gas given out, stroy. oxij^cn, 
and that in vegetation plants aie coustantlv absoibmg tbe 
carbonic acid gas as the 11 natuial food, and emitting oxigeu 
gas, tending to lestoie the an to its ongiiml purity, in tl is 
manner keeping U}i i regnlai senes of coinpoaitions and de-* 
compositions, bcautiiul ft 0111 then apparent simplicity, and 
the more de erving of adiiiiratioii tiom seeming to harmo- 
nize i^ith what was known ui the great system of the uni- 
verse 

No fundamental opposition appears to hare been success* 
fully made to tins doctnne till about two }ears ago , when 
a work on the subject was publ shed, in which the respect* 
able and learned author^ biou^ht togethei in a small com- 
pass almost all the experiments tliat had been peiioiiiied, 
and added a few of his own, for the express purpose ot an- 
nouncing and endeavouring to demonstrate the following 
theoiy That no air enters the plant or aniniul during its th'^oiy cf 
** appropriate living processes, but that, during the opera- Mr 
•* tio 1 of their respec ive f 11 ctions of gerriiiaaiion, vegeta- 

tioHi and respiration, solicf carbon is emitted as a secre- 
tion 


a Mr D £Uis on GerannsUOD, &e 
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tion in a state of minute division, combines with the oxi- 
gen gas ot the atmosphere, and forms carliomc atid g'ls ” 
I have pel used this work with much attention, and, so 
fii from being roiniiiced b} it, I ran see iitither simplicity 
nor impiovtiiK nt m the suggestion ■» it contains for i new 
tlieoi) blit u ippr^rs ratliei cahulated, if the reasoning be 
oonilusivi, lo t!iro\ lusiiuiinuntable difficulties in the way 
of s itisf u toi il^ < xpl i nine, ^or luuU istandiug the common 
fuiulmnsoi uspumoi and vigetitiori Leiiig extremely 
inxions to asci lUin iht simple fa< t of the absorption ot oxi- 
n g IS, 1 b i\( loi tin mo'^t part, in conducting my expel i- 
iiieiits, h id tins ide i constant I \ in \k\\ I have not tlu rtfoie 
turned tithe i to the right or to lh< lift, to quote fioui oi ex- 
amine those ol otiu is, wishing lo mind unehee Ltd 

ind unletteicd b} the ic isonings (kc'uetd Ijom iheiri, how- 
evi r pi nisible ind iespc< tabli tlitv ni iv be 

It IS not a \(i} tornmon cireurnstanet, to detail the sour- 
ces ot eiioiii Kcidiiitally disioveieel in a eouise ot expen- 
incntb , noi is itunliki ly, it it weii ottenc done, but it mij^bt 
prove beiKlieul m imtting otlurs on Ibeii guard agamst the 
likt cause sol inlnre, nid prevent much vexation and dis- 
appointiiRiit 111 my own case il has happened, that many 
exptiiineiits uid houis ol noeturn il labour have been icn- 
dtred nugitoi) i>j the following simple event for some time 
fsciping ln^ iiotue, and whitli my pievious experienet did 
not letd iijc to expect When the subje it of cbio paper 
first began to engage my attention, 1 had made some coarse 
gaure bigs exaetl} suite : to tin diimetei ol the uiereunal 
jars 1 intended to use, that, when Idled with the geuuiiidtaig 
r>eed*«, thev iinglit oe phecd 14 *«uch a Situation as 1 should 
prefer in the iineited ]ar»ol common an or oxif^en, b> beiu^ 
tbiust up and adljeiiiig to the sidc^ I generally pieferred 
their being 11c ai the top, on account of the superioi speeilie 
gravity ol tl e eai bonie acid gas pi od need, which thus falls 
down, and iiiakta tooiii for evei) portioi of the oxigen gas 
to come into coiit let with the seeds, und be absorbed The 
motion of earn iges, and other dee ideiital iarrmg,i. frequettllv 
o eisioncd the bii,s to be displaced To remedy this iiieon^ 
veiiieiiee, 1 look a quill, and, passing the leathered end 
under the lu^reui} into the jar returned the bag to Us foi- 
^ mer 
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tner sitilation After coutuiuiiig this piaclicc fo» •^onu time, A r ot 

while engaged la tliL same mimui, 1 was lustily called ^ 

awa>, ttiJti leit the quill partly in the jar, with one tnd n•^lug nu\?l,rvT>'? 

out oi the inercur} i he j ii was then two thnds lull 

gis, but ou in\ return in about halt aii horn, 1 pcrtiivtd it 

had increased lery considci ably, ind on placing the quill 

111 other jars, 1 distinctl) heird a shrill wlnsthqg noisi, lilvt 

that of an under pressure passing thiough a e ip II ii) tubi, 

atid 1 obserxed the mercuiv slowl) to sink, till it was on a 

level on the inside and outside of the j u I w is then coi - 

viiiced the atmospheue air h d luslied in bv iiit ns ed the 

quill, and eonsequently tint ah tin e jniiintuts, in winch 

this had been mtiodiictd, must luxe bitii viUiU'd In- * 

versed the quill, and it still h id the same effect 1 tind it hu* not 

in J irs ovei xMici, but no an pusul 1 afterwaid made \ st 

of stung, and other subs Alices, -irid the} 'll! idmitlul tin si 

air thiough qiiKksilxei, though m diftcient dt^itx-, some 

being mueh slowei c ond uc tors llian otlit rs A ttu t oustdi i - 

mg this phenomenon, the best jiidginuit I am ibU loloim 

of it IS, that the nr dois not pass ihiouiih the hod} ol the 

quill, or other srubstdiict, but betxxtta tuc nureurv ind its 

sides, and m water the pissage is pKxcnUd b} thtir being 

111 closer contact xvith each other M hctiici this c\plan it on '««■« 

be sati!»iactor} , I kixe to \oui iqienor kiioxx kdge to d^Au- 

mine 1 confess I was gi^Lilitd xxith the disco cr\, as fai as 

concerned my e\permieT\t^, as u enabled nit to leient thtir 

being HO rendered incorrect foi the futine 

It having been stated as a principal digunient in lux our Argumcri i r 
of the emission of solid carbon from the seed to unitt vxith ihecm ski ot 
the oxtgen gas of the air, that the qu intiix of carbonic acid ^‘^rmMunoi ^ 
produced was found to be equal to that oi the oxigcn gis f^uus* ^ 
disappearing, upon Teflection, it appealed to me leplete 
with difticulty, if not impossible, to uscerlun this to any 
degree of accuracy, from the moistened seeds ntvei x easing 
to give out carbonic acid gas, whether oxigeii gas be pre- 
sent or not 1 Was theiefore desirous of inlormin^ in\selt 
upon this subject, and for this purpose 1 instituted the fol- 
lowing method of proceeding 

Lxp 1 Into an uiverted jar, containing about I J cubic } mr nti^ 
inches carefully filled wuh mercor}, I lutioduced a cunsi- lue 

derable 
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derabTe portion of bailey previously steeped in water, and 
suifercil to {yeriiiinite till the radicles had shot out about 
one llnid of in null lii passing them under the. quiik- 
bilvtr it IS rflmost impossibli, even with the utmost care, to 
avoid the intiodurfion of a small poition of atmospheric 
air, which closely adheres to them, but this bein|^ tiilliiig, 
the rtsultb will not be mateiially affected b} it The seeds 
were huffcrcd to remain 111 this situation flora the 11th of 
i^ehrunj to the 2d of Apiil, the gas being OLCUbionally 
taken out and tiled in the follow mg mannti 

Temp 48°, Pressure 28 68. 

In 24 hours 1 bo cub in 6J 23 ibsoibed out of JOO 

paits by lime water 


same time 

660 

91 00 

48 hours 

7 -0 

9!J 00 

same tune 

4(0 

9S> 

same time 

650 

96 18 

) davs 

7 00 

98 18 

seveid da>6 

5 50 

96 46 

scvi i d d 13 s 

2 00 

99 00 

2d Apnl 

1 00 

9900 


12 30 whole of the gas produced 


A cubic inch w is each time exposed to lirae water in 
Pep\s’s nidimnctci 1 1 e remaining gas, generally consist- 
ing ol sc\ti d cubic inches, was removed into a niirow gra- 
duated tube , and a small quantity of a solution of caustic 
pota^'li pasbtd up J he results of both these trials were 
complied, and thc\ weic as neaily as could be aualogqus 
Two sin dler j us v^c it also charged with some barley in the 
same inamu i tht gas produced was in proportion to the 
above, ind the ab’-oiption nearl) similar 

JEip 2 On the iqth of February, temp 48% pressure 
30 10, eighteen \tr\ small beaus, fleshly germinating, were 
pis^ul np into aniuveitedjai full of mercury, holdmg about 
5 cubit inches 
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Ib 48 hours* ••• 0 56 cub in 90 17 absoibcd out of lOD 


several days 

3 00 

9b 00 

l4 days 

3 00 

08 47 

several da}$ 

2 00 

99 00 

sicveral days 

2 50 

99 00 


11 06 



Exp *1 On the 2 Uh ol jMaich, ttnip 54\ prt ss 20 3 1, ^ ^ r* 

^ (jM U1114 

tw«*iitv geimiiHitiU^' ]« iseuLrt pi u<u ni a siiiiildi ’"ituatioii 
under a ^ar, contdiinn^ ibout 2j < i bic luilus 

In 3 dajs 2 00 cubic im< hes Ob oo bed i»ut ol 100. 
lu 3 days 1 00 bO 

3 00 

By these expcninentb it appf tint hivinf» once Crirnin''tmr 

bci^un to germuiite, oul c nbr i»'c u tl in con^'ieh i- !k acti' 
able quautit}, even at lo\v tciiij « laluics, lliont^li cvcliidtd , v\h 
fiom ovigea gasr and plated in iht most iwkw ud ainl nn- 
favourable situations y\i»d this ciIculu^t nice should bt 
kept in view, is it mil ha\< some luOueiK i iii dttLimimng, 
if there be a possibility ol asctttaiiniig tbt uiuuicnt when 
germination ceases 111 steds placed in acouiincd poition of 
oxigen gas, or common an, or v^hcthci un^ ofinr laibonir 
gas be formed, tli in i^hat is supposed to nisi tioni tin solid 
carbon uniting to the oMgi 11 ^ 1 ^, a< I vb'ch I s betn as- 
sumed to be in an cc^ual pioportioii to I* i o igi i g is lhat 
disappe irs 

Now it seems evident, that mboni i id t, is cm be rei- 
dily produced b) moistencu seed*! i i hoiu the (c? tact ci 
oxigeu gas, and in several ir ds 1 I* ivt obs'iicd tiu gis 
beginmug to appear in a lew minutes altei pis^i ig the sicds 
Dp the quickbiivcr, and wlitu fiom tiitir being Jii a he il'hy 
vigorous state of germination there w i‘' ro posbibilit} ot in- 
cipient putrefaction Inmost instances on a small scale, 
on examination of the gas coller cdin the lirst 34 liours, the 
absorption by limewater has betn iboat^o pe** cent and as 
this has been an invariable case, even whcic eveiv piecau- 
tion was taken for the exclusion of common air, I suspected, ^ 
that m wholesome germination a small fort on of xii^iogen 

k •» 
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gas miglit be emitted fioin the !>eccl along \vith the carbon)^ 
acid gas, cither the decoiii|iositfon ot bome ot its gluten, 
oi by ahsotbing i small quantity with the oxigcn gas oi^the 
atmosphtie in the experiment i it will be seen, that 
tin hut tried ^ u leic a considerable icsidue, owiog no doubt 
to the cuual inlioduction ot atinospheiic nr ui passing up 
the sctcU but the gas, as it loimed, bung transferied into 
othei jiu, tins eri our, iftcr the lir^t J4 hoiiis, must have 
Ceased to have any eliut Litterly the pioduclioii of gas 
btc irno nioi t slow , audit the seeds had been suffered to 
rtruun, most liktl) it would in time have altogether ceased 
Wlaa tlif} wcie withdrawn and inspected in llic hist expe- 
iiinent, no si^^ri ot putrclaction appeand they had an ac fi- 
st cut Miull, aiid^istilled watci pouicd upon them in a mo- 
ment deep!) reddened papei stained with litmus 

Anil^sis h IS demonstialed tlic piituipal eonstitutnt parts 
h I am in iccous or ci real sCedb, to be a large pioportmn of 
iicula, a httn ready loiined sacehaiint matter, and a por- 
tion ol glulen, whuli la«-t has been pio\ed to be the active 
igent in tei mentation, md nectssaiv tor the convcision of 
sug II and itciiU into aUohol iheieioie, to account for 
the pioduetioh of gas m geiinination, as ui seeds placed as 
in the above experiments, it appeals, that, a^ei imbibing 
a quantit) ol inoistnit, tiu teeul i bv the action of the glu- 
ten beeoints griduall} decompo'-cd , the alieady formed 
sacehirint in ittei is dissolved, and assists m the ikisfant 
cointnc iiecinent of germination, witei most prolnbly is de- 
<ompo**cd its o\iL,cii, uniti ig to tIu caibon ol the seed, 
forms tiu e uhonie acid evolved, while the hidiogeu in its 
nascent si lU, by eonibmmg with another portion oi carbon, 
assibts the continued convr rsion of the fceula into saeeha- 
ruie matte] , the o\|gen ga'^ of the atmosphere is absorbed 
foi the purpose of restoring the equilibrium oi the elemen- 
tary part>, wlneli the de< omposition oi the matter of the 
seed, while going on, has a tendency to destroy But if 
germination bi impeded or «itopped, by the exclusion of 
oxigen gas, oi otherwise, t lie regular composition and de- 
coinpoMtion, ui d consequent changes in the substance of 
the seed, puscntly cease Carbonic acid gas hovvevfir still 
oontiuues to be given out, in consequence of the action of 

the 
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Uic gluten on the sacchanne matter formed b\ the germina- 
tion 'When the sugar is exhausted, the acescent tiist, and 
then the putiefactive phenomena coinmcuce, but only very 
parimlh, as I have fun nd the seedb \^iU retnnn for niiny 
months in the jars after the carbonic acid gas has ncaily 
ceisevl to be pioduced, without undergoing much appaient 
^Iteration 

Exp 4 To observe how far the same phenomena might Piste pivc (5 9 
take pi ice in matters coin[>htd\ disorg inised, and r 
lyhdt variety ot t ircninsl mtes this prolific gis (ciilxmic) gu 
would be pioducedy 1 mixed up a little flour, watei, ind 
\east into a stid paste, ind p issed a piei e of it about the 
$ize of a walnut up an inverted ]ii Idled with inercui> 

In thue da}s J coMeettd s von cubic inches* ot gis 1 lie 
whole being submitted to lirne water an absoiption ensiud, 
leaving one tenth ot iii inch onl>, winch appealed to be 
nitrogen 

Exp 5 I also pi iced in the same situation a piece of ^'diout 

paste made with flour and water only, ibout Mie same size , 
roiled very stiff 1 he gis heie foimed vei\ &luwlj, not more 
than 3 40 cubic iikIm s being ( olU< ttd iii icn d ijs Of this 
lime water took up <)4 per cent 1 i 8 da s, after 4 cubic 
niches more had formed, and by the sime test, <^(> ptr cent 
weie absorbed 

Exp f) Thier pn cts of the game paste wire iKo pi iced moxi* 
)in an inverted ]ai, containing 1 30 cubic inches of o\ 
gas of the punt} of OS percent After tin paste was m 
the jar, the wl^le indicated b\ the t,ridiiJtcd scale 2 75 
^ubic inchefa In three da}s, the usual allj\ ante being 
made foi difference of temperature and pressiirt, an ib- 
sorptioo had evidently taken place, tlie vilurnc being re-* 
duced to 2 cubic inches In foiirda>s more it me leased 
to 3 70 cubic inches , and in four dajs after to 7 A little 
of the air being now tried with luiiewatcr, 95 per cent 
were absorbed , evidently showing, that the greatest part of 
the oxigen gas had disippciied To prove this still farther, 
it was suffered to lemain till it had increised to 15 cubic 
inches, when the same test took up 99 per cent, which it 
could not have don^, had in^ oxigen gas remained 

Exp 7 Tp be convinced up errour had ensued in Exp 5, Ex* 5 repeat 

I repeated <'4 
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I rcneatod it with the utmost tiu After some <la\s 2 
< ubic Indies of qis wen collLctcd , iiid on btnifj submitted 
to die ustul t'sf, <)o |jcr c< nt disapi^itaiul In ten da\8 
afUr 5 ( ubic uithts inoie hid fotmed, of ^\hldl 00 percent 
wtie ibsorb(d, and T 2 nibic im hc'^ btin<^ tried with cius- 
tic polasli, oid\ i hi bbl( Kmuned 

O^'FTin'jtian 1 In u-.ults pioit be\ond in\ doidit, A\iih how much 
n)tijtuss»ry fj, |]|t^ tlif piitidesof £(ctls ut upcMi t ic h otlici, evui m 

TO th I rOf'i ^ , 

nut 1 pni\ni/td fet lit when iiu isli td v itli w Pm , and how 
urutitiin, nndci n\ (iiiii inii^t b< the attempt 

to (iis(o Cl tin pifci t tnin ol iln << Mtion of e,niuination 
of set U confirnd in « n e,a , oi whit part ol rlit tarbo- 
fiK ic d s IS out bj ill 1 pu ( ess, and v\hit b} tin 

spontaiuoiis duomiiosition ot oim poll on of the seed 
il “iiti it slioid 1 s<cin, th it sue 11 (\pc i n nts as ni i} have 
bun m i !e wiln i \ icw to t ‘•I dili-Nh the i hi tit, of quintity 
bttwc <ii tK elis ippi in OM Ml ^ is i d t’n ncv\l> formed 
cii ionic icid ^ s must br siippo^ul to lie in a ^rc it mea- 
sin falluions, nul ton ( jiuntl) tliL coaclusioiis drawn 
fiotn fhfiii not to In <k{)r nhd upon 
list In m} histtbsits Ol tins subject, icndcud fruitless by 
the f ircirnst incc b foic uiuilioind, I wa^ desirous of dis- 
covenn^ ilRllni suds iinitiul oi dtcicased in weii^lit 
dining t^crmin it ion Foi this puijiosL 1 weighed accuiatd} 
SI VC rd p ircc Is of 1) I’t y be fou pi itinsj them in the air, ind 
aflcrUicv wtu 1 iki n out, hnms^ picvioiislj well d*n d tin ii 
surfaces with liluttuit^ tnper In every inst inn I found a 
dtfi u*nr\ ol I nt not b tond whd in ly bi easily 

b cvjipo dtion, rieuutul in !> Fu \ iporation of moisture fioin the 
sud IS 1 <oid 1 oftui vihui the in w p irticularlj dry 
( IS oxi^tn ^ s { rcj i'* d f om oxi^cnitul murnte of potish 
ovcrijurcuiv i ], juuivc soirn w itei totidenspcl on the 
p in g rwi sides of the j irs It ippi rs tlnicfore impossible in this 
^ wMy to cm u it the truth but from ill 1 liivt been able to 

obsei t, 1 injUi‘'nukd i u il iiuua* takes place The 
foPovvirt* st ^Mii it 1 cs in iccount of tin loss these seeds 
snstipud w’ dt CO' fiatd foi sonic di}s in jars of atnio* 
sph »• c ir 
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^0 grains of barley, lost 8 00 grams 

120 gnmis lost 6 40 

200 glams loat 5 00 

40 gr tins lo t 30 

30 grams lost 2 20 

JO giants lo<^t 2 10 

I merel) gne tlie-ic results as means of preienting unne* 
cessaiv tioable ainl waste ol time in otbtrs, ind not is of 
any otliLF iniportaiKi The studs w tie ionlinuud m the 
an, nntil the incuaMi u considerable, md the o\i^en gus 
was tor the nioat pait i xhau-itc d, is ap) c tied by the ic- 
customed tests oi liinewa^ti, and niipi equated sulphate ot 
non 

In proceeding to detail the following expeiunents, winch rxrcnmpnt^ 
appear to me decisive ol tlie ibsorptioii ot oxigiii gas, 1 iin 
compelled lo obsenc, t have found it jin[)ossible to vary oxigen i,ai 
and continue some oi the in to the extent J intended, hav- 
ing bteii often interrupted by the sudden intense coldiuss 
of the weaihei, occ isionil illness, and the mdispcnsaidi 
concerns of business In most of them, where it was it all 
rncessar), the usual roircctions, accoiding to the c lii ula-» 
tions of Giy Lub^ic, foi change ot temper ilnre ind pres- 
sure weie made, *md tor this purpose the bironutei and 
thcimomctei it the beginning oi every experiment and ana- 
lysis vreie duly noted 

Sincciely wishing tin httle expeneiice I may lia\e ac- 
quired in this Boit of manipulation should be sciviceubU to 
others just enteiing upon the same laudibe pursuits, ] 
lake the liberty heie of strongly recommending the eiidio- 
luetrical apparatus ot Mr Pepys, as the c isiest md 
conect that can be used tor the analysis ot g i^sts Wlien diometer 
accurately made, and the pri cautions and dnectioiis adopted 
as stated in y our Joiirn il, vol XIX, p bO, scarcely my 
obstacle intervenes to prevent its being uiauigfd with tici- 
lity Great ittention should however be paid, when filling Pn cautions 
the elastic gum bottle with the cudioinetnc liquor, to the 
expelling from it every bubble of air, which i hive found 
cm be efiectually done no other way, than by frequently 
pressing the bottle in a vertical position, keeping the end 

of 
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of thf bent tube in tbt liquor the whole time, and suffering 
It to nsumf its proper form very slowly Cire should also 
bt taken duiins* the operation, to hold the uppatatus hrmly 
at the lu irtion of the tubes with one hand, oi cautiously 
willi both, as wlun the greater part or the whole of the 
is IS hki Ij to bt absoibed, and it gets on rapidj^^ the gra- 
duitid tube will. 111 consequence of the pressure, some^ 
tpiif-s 11} off vioknth from the oilier, and perhaps be bro- 
f j,, nial in^ thf iinpie^mtcd solution of sulphate of 

non With nitious I dissohi good soft iron in small 
pieces to sitiuatiun, in the purest sulphuric acid 1 can get, 
clilubd, with about twice it U( i_,ht of water Thi nitric 
acid IS more m ina;»e iblc th 111 the nitrous, and preferable 
lor piocuMrig the mine oxidf to impregnate the iron sul- 
» ph itc, which m ly be easily done with a wide mouthed boU 
tie HI I common bi^'in 

C vbpti j| tiiuts b ippens, when analy^ofi; air containing but 
2*suJ^Mnt/iL OMgen gas, a great deal of nitric oxide is extiicated, 
wrtowiidll niiH h mou than c in be contained in the graduated tube, 
so th it some diPpH ilt\ aiises in attempting to t-ansfei it* 
In su(h H (a T siiffti all the gas to ascend intQ the elastic 
Tntlli, thtii nndei n ricnr> t ike out the tube, fill it with 
llic ulphitcd solution of iron, reolacc it, and thus the ni- 
tjK o\i(lc Is igiiii scpirated, and the experiment com- 
pUUd { lie hi mg 1 ikcn during the time to hold the botth 
in siuh i ])os»ition, is will pment the escapi of anj ur 
Tvp«»riin nf ||,^> j tib of Muich, temp 40% press 29 95 

«r rl> j;<.iiuinaU * 

inpiMiKv m thi f pron scs it m i\ rot be unnecessiry to mention, 

awgMi j ^vnt gi idu itcd with the nicest aciuracy 

into cub ( Indus i id tenths, b> putting into them repeiit- 
edl\ the weight of tlu'i» measures in grains of quicksiUer, 
and tlu i driwipg a 1 ne w th the diimond* The internal 
dnnittu of the I r^cst is not more than 2 in lies, and of 
the othcr-^ ibout in null A qii intiU of fleshly germinat- 
ing bulti wti^Iimg ()' grs , the radicles protruding about 
a quarter of an inch, wne corucied in a coarse gauze bag 
through the incicnn into one ot these jars inverted, con- 
taining 17^0 cubic inches of oxigen gis, prepared from 
tl e oMgcnited mini ite of potash, and of 97 per cent pu- 
X tl , tilt ^'reatest pains being taken, when the se^s were 

'iiu46r 



or tSBDS* 

tinder the merfittryi, to exclude tke attfiotphenc air Trom tbt 
bog as much aa posuble^ by prepimg flirnnig^it rftUtiNi 
many tiroes , Aflter the seeds w^e m the jar, the bulk of 
the whole was increased to cubic inches* 1 had no 
opportunity of makihg anyjj;^l|iA^v|ition for some days On 
the eist of March itVoOS ai Id 5$# and the^uext day at 
IdrdSv the difFenunce of tt mp uud press* being alioued. A 
part of the air being then conveyed to the eudiometer, and 
washed with liinaxrater, 8? per cent disappeared, leajbng a 
residue of 13 parts , evidently showing, that the whole of 
the oxigen gas was not expended lo corroborate this sue* 
picion, 1 made^teveral trials with the impregnated solution 
of iron, but owing to the test not being propeily prepared, 
as 1 found that it acted on the qmckbilver, which it should 
not have done, the results vi ere so anomalous and contra* 
dictory, I torbear to state them 

Mxp 9 The 18th of March, temp 40® press S9 60* Qsitninatiaf 
Eleven gennmaUng beans, weighing 608 3 gr*, , were 
passed up ajar containing 0 20 cubic luches ot oxigen gas 
of 99 per peUf purity Aitci the beaus were in, the scale 
indicated f 6$ cubic inches 

In ours it had diminished to 6 80 cubic inches* 

In 24 Jiours more to • • * • 6 50 

* 

On the 24th of March the gas had considerabl) increased, 
and upon trial with hroewuter 88 20 parts in 100 were ab« 
sorbed The beans were then taken out, and on being 
weighed were found to have lost 6 90 grs 
jEjpp 10 The 19th flC March, temp 48®, press 2972 Gerramatfef 
Twenty germinating pease, weighing 125 5 grs, 
placed ill ao inverted j ir, containing 1 Oo cubic inches of 
oxtgen gas of 99 per cent punty* When the pease w^re in* 
the whole indicated by the scale 1 95 cubic inches* 

la 24 hours it bad diuiimshed to • • 1 70 

In 12 hours more to * * ^ 

lo 24 hours more it bad increased to 1 7$ 

On t^e 24th of Merdi it hod Increased some inches, and 
on a portion being Examined with, hmewater, 94 per cent 
disappeared 

VoL. XXIlI*^o», im» Q 
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Mii|liiAf!to|r Of ttsM* 

rTb^e «v«hgliben «»p a ivUh 

eury^mi in 1]ir^ pradoclHl S. cubic iac^eg of t$ 
pfT cMt of winch wore abeorW by tbn eame tcitr 
portion, formed afterward^ gpyo a eimilor rctoll* « 

Mm The 10tb of pM*lp 

; Some freshly gerouoa^ipg barley^ weifi;hing 1 197 ^;mos# 
rediplfs just btmtmg forth, wore placed m a gauze beg» as 
in Expk o» in ^4 cubic inches of oxigen gas of 99 par cent 
ptinty. When the barley was in^ the sc^e indicated 27*10 
cobic inehe8« In 24 hours H had diminished to 26 70> and 
in 12 hoars more to 26 15 In transferring %sitie of the gas 
far trial, aiv accident prevented the farther pvrsnit of the 
experiment , hot that being exposed to hmewater, 34*50 per 
cent only disappeared* ^ 

Sxp 12 The 24th of March, temp 54% p 29^4* 
Sfame germinating pease, weighing 11^*70 grS., were 
carefully passed up an inverted jar A, covered with brown 
paper, containing 5 75 cub in of oxigen gas quite pare (an 
inch of It being previously exposed to the test, ^taly a very 
•mall bubble remained, hardly appreciable.) When the 
pease ware in, the graduated scale indicated 4 Ift^b im 

In two days in jXr A, It bad decreased to 0^ 

In three days more it had increased to 4^20 
And the next day to • • • • • • 4*6o ^ 

The gas being now exposed tw bme water, 94 pel* cent 
were absorbed , and the pease, on being placed tn the bo'* 
lancc, had lost some grams m weight aa.boG^i( ^ * 
Th&aame weight of pease was placbd m jar 3 exposed to 
light ra 3 77 cub in of oxigen gas After the ^age wero 
in, it stood at 41*10 cub, in* 


lu two dttj’s jar B stood at ••••*••••••• 3 92* 

In three days it was increa^jcd to • 4 

And ne\/ day to* •• • •• 60 

Being now tried with liitife water, 93 per cent were absorb* 
ed; and the peuse, btmg wcsgli^ had lost only 

i* 

Oenninsting Eirp, The 13 th of Apra 4 $*t 

gis] m jI® J" *®’****^ •“ °*crciyg||t and covered with a WiWp 
liik, ’ ’ ter 



t»r«f hftwii *• cgbBM*')he>{^t» ctaiW|«uis»«i90 

CMb. in. of (WOgfiA gn^vf ipttnt7fi|i«i; or»^ •£«« jf^ooed 

t(d 3'80 cob. 1ll(dM•^ , ^ ^ ^ 

Ih lar B^tb Mittls dlldtm»i4 iMtt lll^ iMI ck- and in 4# 

tfw taJOO Otunbcr «( beotin 

cdibi inches of ongen gas of like purity The siSttle tlwii 
uimj^ted‘0 30 oubieindtea. 

In three days it had decreased to jar A, to $1 $0 
IatbetemetHaeiojarfi«to Sfio'' 

The air in jar 'A being now exposed td lime waCbr, (16 30 
per cenf were taken vp > and of that in jSr B 85 50 pdt cOift 
The rendnes being afterward submitted to the idtpi^gboted 
sulpb|ite of Iron, the quantity absorbed in each was proper* 
tronate to the oSigen gas not consumed, both haring about 

fire per cent* which appeared to be nitiegen. 

■\ 

,1% The l6th of Aptth t®n»p 50% pi«w 88 pO. 

In jar*A, covered as before, containing 4 fiO'eub. in. of^'' 

Pqre oxiiOB gas, iO germinating garden beans wereplacpd * 'k 
After they pere in, the scale indicat^ fi IS In jar B, ex* 
posed to tight, weie aUo put 9 beans, in § cub. ui. of the 
seme gas; the scale then indicating 6*88 cub iiithefc 

In three boars the scale of jar A indicated 


of jar B •••<•.*• fisfi 

' Oathfie<Ji«fA^^|l“jar Ai. * 9*90 

a B‘»*****»**e» 8*80 
One the 8tat*« • • jar A had increased to 9 6 10 
jarBto«t«*>.. * 680 

Op the 98d«*i«^A 640 

jarBtc*! 720 

Oath* S3rd«4««j8r Atr* 679 

jarBto***»»»»»*»»*.« 770 
0a^94ft»«t«jar Atcwk44 788' 

jar 679 

Qt 



ecitliNAi^otr or stsiM. ' 

* 

c!I%« in beinp^ now UtlL^n out of jar tx|>osf4l* 

to Bolution of caObtic^potasliy 4 75 i^^ene absorbed , and of 7 
cub ia dot of jar B. the sOfltfh teit took Up 5 ^ cub* an* 
The fosidne of ifur A beiiiif submitted to the Usual te^t 
for oxigeo gas* 12 04 out of 100 parts were absorbed and 
tho re<»idue of Jar B being also tnedi IS 6s per cent disafn 
peared , 

To discover wbctber any bidrogen gas were present, fbf 
portions left were attempted to be inflamed* bdt not thelekst 
sign of it appeared 

1 he beans were afterward sown* and thougb the weather 
proved very unfai Durable* some of them continued to vege- 
tate* and arc now lu blosbom 

From the quantity of nitiogenleft, I am still farther con- 
firmed in the idea* that a little is emitted from the seed m 
^crniHidtion* purticulaily with tho»c of the pulse kind 

Guminatmg Uxp 15 Tilt 1 6th of April* temp 50% press 28-96* 
p ase in oxi^ra 

gas Fjfry geiiimmting pease were placed as obqve m 2 05 of 

‘ Jjae same oMgtii gas * 


1 he whole tlicn indicated 

• 2 80<cab itt. 

In two hours it had decreased to 

dG0’ 

On tht* ISth Apiil, to 

a-oo 

iqth it bad me reasi d to 

sm * 

. 20di 

a 80 

ai-.t 

3 05 

, . 

•• 370 

J4th 

'415o '* 

iJoth • 

... 5 10 


' > ** ♦ ^ 

4 46CubrUi beini; exposed fa Caustic potash* only one 
tenth of a cubic inch reiiiained* which, on, being submil" 
ted to the te*>t toi oxigcu gaS*^w|M not deteriuined 

JTip^ lb The lytlrof Mayi^lOOtj, temp* GsVp»^ 50* 

( I rmn ting Thirty gf nnm ding pease* with r idiclts from halt to three 
\ c i^«» in oyi quart ei s ol in inch long, were Conveyed int(fih-‘hi\ MIed jar 
‘ ^ coiitttnilh4^ five cubic ihbhcS of^oxf|fen gas ot the punty of 

1 cent If 



After 
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} " ^ i 

^ After th^ pease' were in‘, It stood at •• • • 6*70 » * 
had 4et^ « % 

Infeur hadiks'taore to^i • •••* ^3 »§•«#• 5^66 

' Ittlhrifohhtjiri •'-? ^ v 5»ia 

^ ^ Addin tarfelv^tfoQtsm^t'fliad increased to^7<t0 



cubic ii^chea pf the afr Ibemg^pod i^nsferred fbr exa- Oxigen gis iju 
minatioDi 95 per cent weie absorbed!" The resiiSa^ tested 

s * A j 4» • •*“ ^ tiin* 

H^ipiegnatpd sulphate of iron i'cmained unaj[ter|^ meD€e««m» 
i' from esperifnent 8 to this last it appears evident* that, 

Mhpn germinatmg seeds are hist placed in oxigen ^St^acoii^ 

^id^r^ble absorption tikes plaoe*^ the quantity of wipch is 
YUpch tufluenped by the state of the seeds, and the tempe- 
rature of the atmobpheu As alt I yrisb to establish is this 
Bipiple &ct, 1 ha\ e not been anxious as to the minor parti« 
culars, or |n entering into any tedious aud unnecessary cal- 
culations, only in instances nhere tlie difference of tempe- 
rature and pleasure made it unavoidable, and in such thd 
propet allowances were made, ^s I have before stated 

In the last expeiimtiit it is most decisive, and to an extent not to be ac 
beyrond any thing to be accounted for by the condensatioti ^ 

supposed to ensue from the conversion ot oxigen gas and borne acid 
carbon into carbonic acid gug 

It is also demonstrated, thati if the seeds be suffered to The whole of 
remain siifiicienfly long, the whole of the oxigen gas d'ssp** the oxigon die 
pears, and the^^aibpiiic apd gas notwithstanding still con- 
tinues to beVroduced, But if the air be examined when 
arrived ut the Oiiginai quaiiiitv, after the decrease, a portion 
of the oip^cQ gits may still be discoveied, contradicting at ^ 

once fhe statement of the sameness in quantity of the car- 
bonic aci4gns termed, and the oxigen gas consumed 

In Coodup^ng experiments 12, 13, and 14, I thought it Action of light 
miigbt not be superfluous to instituCte a comparison^ between unimportant 
the process of germmation m the dark and m the Ught, all 
pther ciicurustanees being as nearly as possible the sume^ 
and from an attentive exauiiuation and coiibideiatioii of the 
^O^s 1 cdtitiot tind any ihateiRat difference, but wW may 
be readily accounted for by the difference of moisture m the 
oeedsror some other unknown trifling incident Here the Evaporation 
water was eonihied to (be seedf , but when they ore exposed ^f>n kills 
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tn the open gir, and in dry if^ther, the evaporation from 
tl cafodi thi|y^eo<wi h^^ma eofaugi^ed# plilYital acHoii 
eeaM, and the} con^equeutl} die lu tbitf manner only can 

^edt^ercoce bo M)tiafa^t;ardy^acc<uAoted,1^f^,i^it 
evid^t that the evaporation taaV»$ i|Uipte in ^he 

fhan tbo ahode^ the temparojLuie aooount reBict^ 

heat being generally itinch higher , and 1 have often eeeq 
barley ecids vegetate to a coi)i^iderable baig|it m the df)[ht 
iehen» if they had been thrown to the light, they womld MVO 
been goon parched up 

By the reau^ltgof the above expenmentg t am well aware^ 
that, if the geedt, he snffofed to remath long enough io the 
o uen gas, it at length ts all absorliOd This ts aW easily 
shown by |»la<.ing the jars cpntauilng the seeds over water 
the carbonic acid gas is then gradually ta]cen up by the wa« 
ter, which aticeiidh iii the jar, titl no mote oxigen gas re* 
mai IS I hne sonitnuiei placed large r^uantities of ger* 
minaling bailey m narrow jarei contuining from one to three 
gallons of atmospberiL air, and suffered them to remain 
over water many months When the remaining air has 
been tried with the test for oxigen gas, nonehaj been fouiid, 
nor any trace of any othei gas than nitrogen, and this me* 
tliod rni^y be adopted foi procuring this gag for experiment 
tal pui poses, when not wanted m a hurry It is certainly 
too a b net lomtincal w ay oi nbcertainnig the quantity of 
Oil eii gts in atmospheric air, than that ^absorption l>y 
water sometime since suggested, 

) I rtt ntng ) arti iilarli to e enment 1$, it #ill be seen, 
that the abmrpnon of oxigen gas in eleven hodrs wat^lBo 
enb in > being nearl} one thud of the whole quihttly iM* 
plo} ad. This evidence appears fp be irresuftib^ and is be- 
yond wha c »i> d I ave reasfnably expof^^ % bofedready 
made a ftw tnab^otheaiame purpose*in vegetation and re- 
t^ratioof an i h herto with sHUi^a esuits^ which as soomaa 
<!Oitolode(i 1 shail tak he h »rty of laying before you. 1 
^11 at the same time mah* some remarks pa fermontatipnt 
1 iemBiD» ^ 

^ Dear S\ri yonrs fte, ^ 

i. acton. 
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&E kBoe«l|teiD ha» beei^ comucterej iirir fi(»ecief Anaiysisof ka- 

^ jfkcintb It* otflbof ty fl|ypit>aching that of cm- 

ta^dn, nhg&c* Werner gave It thi« Dtiue. Ita oimlyyts by 
fW. L«npbdnn leaves no doubt, tHai It fir a vatiety of the 
^«^th. He okitamed from it 

^ * i^lex • • • • • 43 8 

Zircon • • • 2S 8 

Aliitnme • • • • 8*6 

Potaisb •• 4*« 6*0 

Lucne «* * « • 3*8 

^ Oxid^ of iron • •• t 30 

^ Loss by calcination 2 6 

Lost a 4 e^e ••• * • • 44 


100^0 

^Thts &nalylis showa» that it does not contatn much tnolb 
than one fourth of zitrcon, while the jacinth contains 0 ^ 

^ ^ , . -rr: =r 

XIII. 

«itt 

OfirmtdtnWs^ o lutnar KattSou/, by tu CotantM, mRnt 
JS^gmeerf. 

,X Was faitd^ witness of a pretty rare pheiUHaenmii a nw- luasrninbow 
Iww lo the night The 18th of this month, dMfpsst 1407, 
i> was staadiiig with several peruHis on an eminent, ,that , a 

oommanded a view of ^e bonson. We had aear ps, teabe ** 

tnnifh, 4b. iad^ ofa storm, that pourad dowa a capious min. 
^4he«attle ttpie the shy <dras^ np ioward the seuth, aad 
thwinoOBi; liaiKrt]n.t full, appeared* A fine lumHtMi. hP** 
thbn appaered an the ptenn; but, though it wtB well Ah 
4Miad, theB.wl»piwaa<ycot»Qtewerescart:ely4o>hedii|n- 
gnithedui 4 t* 4 ^TheysiwBed-asif drowned in a tpB efifele 
ydlow. WhaAideii^ a« particalmiy wasi, thattbeerbeldof 
the arcle encompassed by, the bow was lomuioas, and hl^ed 
wdb a similar yidlow hiMe theagb lose intense* 

' Jootaddel^ynaaeiViil l.kT,p U* f IIM,p sot 

Xrtr . 
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On the Want of Tables 0 e Proportions of the covstitnent 
Pr^nciphs of Sa/ts^ and on the Luminovs Smoke from 
Li ad Smehing-Houses In a Letter from a Correspond 
dent ' 

To Mr NICHOLSON, 


of the 


1 1 ERL are fun tables more useful to & chemical in» 


profH itums of (^uiur, than t^uch as point out the propoitions ol the <ousti- 
cili pai't8*!f parts suits not onlj tlit philosophic but the pric- 

suits iiroiild be tirai chemist ilsn wou'd bt eqnallj bendiUd, by having B 
^ibhly collertionoi tibles ol this descnpflon to uier to audit is 

1 thmk a unticrof surpnst, tha no ])erson has atteoipted to 
publish &ych,U|)Qn a sc lU sufricientL extensive, to answei 
tht puipost of fjeuei d lefeiciice 1 i hoj es*, that the 
last edition ol )oui Du tionii} would h i\e contained, uiiiqu^ 
Its otner valutbh additions, tallies ol tins kind*, iiid it may 
not peihups be improper to sug^eeit, that this omission may 
income mta^qie I e supplied b> insirtiii|^ ^1901 tiific to tiijne 
in}oni interesting* |ourii4l, a» oppprtijuit^ ol col ictinj^ ihe 
requisite materials lua) alloid, an alphubttical hs^ ol sdts* 
with the proportion of thur ingredients aoreeably to the 
latest researches bueh an addition, whi’e t would render 
An essential service to ui my of your readers, ^puld not a li^ 
tie increase the value ol yqur Jouinal, 

Ltipiinoas ^ have observed, that the white smoke that ansps from a 
amukf from lead furnace during the proci ss of smelting the ojce continue^ 
wae ti ig lead night for H gitat length of timr 4fter it has left 

the chimney sometimes { have seen the smoke retain this 
luminous appeirancc until it has been quite dissipated. 
Your explanation of this pbenomenon will oblige. Sir, 

Yout most humble Servant, 

Ma^ 6 // 1 , isoo J 9 K 

• In table II vt the end of the DicUonarv, that of Compounds consist 
inp geiierttl of more thin twoPruicipIsh, the propoxtions, where the) had 
abCertAincd with any accuracy, wuie given from the best authorities 

lafn 
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I am inclined to think, th<it the Itmnnous smoke arises 
from Bulphur driven up in the first 5i»te of combustion For 
sulphur, like phosphorus, iuhv be burmd A^itli t^o kinds 
of flame, the brst not visible la da v -light, at less than 3C0% 
as 1 coijjei ture^ and not capable of setting fire to the small-* 
est thread or vegetable hbie, and the latter ipuch brighter, 
gnd genendl}^ known, 

W N- 


SCIENTIFIC NEWS 

Rus'Jian minister for the home department has com- 
mumcited to the Imperial Acadriit} oi PeUrsbuig thi fol- 
lowing account of a ineteoiic stone, weighing about l60 lbs, 
that fell in thi ciicie oi Ichnow, mthe govirninent of Smo- 
lensko 

In the afternoon of the IJth of March, I8O7, a very vio- 
lent clap of thunder vas heaid in that distiict Two pea- 
sants in the village oi Trmochim, being in tlie tields it the 
time, S'l^, that at the instant of thi^ ti eineiidous iepor«, they 
saw a large black stone fall ihont forts paces from them* 
They Wire stunned for a few minutes, but, as soon as they 
recovered themselves, ran tow ird the place where the stoue 
fell, They could not discover it however, it had penetrated 
SO deep into the snow. On their leport several persons went 
to the spot, and got out the stone, which was above two feet 
beiieHth tlie surface of the snow It was of an oblong ^hape, 
blac ki^h like cast irotr, very smooth on all parts, and ou one 
^ide resimblinga coffin Ou its flat surfai es were very fine 
radii lesetnhling brass wire Its fracture was of an ashca 
gra>« liting conveyed to the gymnasium of Smoteusko, a 
professor cit natural philosophy there consideied it it once 
as feriuginous, tioin the uinple obsei vatioii of its being ex- 
tremely friable, and staining the fingeis. The particles of 
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wftich It I? coBipOJfftd (.autam « great dtql of 1«b«, and af 
fmiphune acitL ^ “ 

Oo the 19th of April, 1608, at one o'clock in the 
Deea, a great quantity of meteorolitea fell » the commane 
nf I'leie di Castqnana, in the depurtiueftt rrf Taro (formerljr 
lihe duthiea of Ioanna and PUcentm) The was caJn., 
and the aky eerene* but with a few clau4»» T«o loud ex- 
plosions were heaid, followed by stural less violent, aflw 
wbch Mivtml stonts ft U A farmer, who was in tl» %lds, 
MW one full about hfty paces from him, and bury itself in 
the giound. It was buruina; hot A fragment of one of 
thi»e stones is deposited in the muaeuia at Parts. 

*l.w On the 1 7th ot November, 1 SO?, during an mimdation 
la theUarer Rhone, a he iver was killtd in tht island ot m l>a4r- 

thala-se. opposite Aviguoi, M. CosUmg has given a veiy 
particular description of tlie animal, aod among other things 
remaiks, thatthi lourtli too of eichhind paw has a double 
nail, the paits of wh,< I. dose on c.ch othei, so as to iorm a 
sharp and cotUng beak, opening and shutting like that ef a 
bud ot prt) ^ 

.«i«nrd A laigc swaim of bees, baring settled on a branch ef the 
JJ^.lwtiHuTiapoismiash, rhmt€rtux, lO the county of West Charter lu 
rftbe rbw Amertca.wda taken into a hive of Ar at three o'clock in the 
afternoon, and removed to the place where it was to r^n 
at nine About hve the next nioiming the bees were toimd 
dead, swelled to double tbeir natural 8lz^ and black, eut^t 
a few, which uppiaied torpid and feeble, atod soo* dm* »n 
txfiovure to the air 

Crtton tr^ The cultivution of the cotton tree, as w ell as of Ae »w«t 
»tr«dacrd m- from St Domingo, has btei| introduced in the south- 

** ‘ era departments of Frmce, it is said very successfully 
p,-wr from Mrs Lena Serpent., ot Como, to whotp an honorary me- 

iinuui.tsu.ilsx’ A*j utbs decreed in 180t) loi having improved tlw. 

vp,ninng aunanthn., ha, fabuqated papei from this fossil, 
that answers well, either f„i writing or printing, and is capa- 
ble of rcMSti ig the at non ol fire or wrter 
Meirtl c rtwrv M - Urban Jot rgenseu ha# presented to the Copenhagen 
laowettr gpcjitt* of Ijlortl Ecoiiomy a mepdhc thciiuometer of bis 
pv^hon, in the shape of a itotcb. The scale, on a cvcle^n 



mMnnnn mm* 

tbe d||LUpt&t 9 » |S( gr«duat«;4 to dO*" of beat and 40** of cold, 
and the teiuperatuio is pointed oot by a hand froio tho oen^ 
t«e 

Mn Creve of Wiabuden his diacom^ a snatbod of reco* Soar wltia 
renog auie that baa turned sour For this purpose he eitvir sweetened hy 
p\oyii pondered thiiri.oa] The lOhabltBnts of the banks 
the Rhine have bestowed on him u medai, aa a reward ior 
this dvseover} 

a Swedish naturalist, has discovered a new Dnmnutwe 
apOiids of mouse, which he has named i^rex caMcufaths It quadruped 
|B the smallest annual known of the maiunuierous class, 
weighing only abouth^lfa drachm 

Mr Lacepede has 1 itelv given a mnuite description of up quadrai. 
aviparons quadruped, pot hitherto noticed hv an} naturalist, ped 
but presen ed in the Museum of Natural History He 
classes it in the genus proteus, or that of salamander, djsbn<* 
guislungit by the name of tetradac't} lus iiom the number of 
its toes. 

A German chemist is said to have discovered another new 

, 1 «■ 1 lit 1 W€w me'aL 

metal among the grains of platiua, to which he gues the 
name pf vesftam 

Counsellor Koehler, of Moscow, is busily employed in ^ ^ 

deiuuiig the old coins he is continually receiving from the 
Crimea He is publishing a collection of more than 600 
lings or cities, all belonging to Grecian colonies, or kirig« 

(doms, tiiut extended along the northern and western coasts 
aftbp Black bea ^ 

The University of Leipsic has resolved, that the stars bp- 
longing to the belt and sword of Orion, as well as the inter- 
itnediate stars, which have yet received no particular name, 
shall in future^ called the Stars of Napoleon, or the Con- 
stellation Napolfon 

A Voyagfe of DntcoVery to the Countries of the South, by 
Order of lus Majesty the Emperor Napoleon, in the sloops covtry 
Geographe andNaturaliste, and schoorier Casual ina, dol- 
ing the \ ears 1800 — *1804, compiled by M F Perori, Natu- 
raiiHt to the Expedition, ts published conformably to a I>p- 
eree of the Fmperor, in 2 vols 4to, with 41 plates, 28 of 
them coJoured, and 3 large rntfp^ In tins Work are described 
the least known parts of van fhemen*aijsnd, the hrg^ Strait 

that 
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tnat eeparatet* it fioiri New Holland, the discos ei\ of the 
Grew L-md of Napoleon, the Great Archipelago of Bonte*' 
parte, 

Prof 9 iip ha«i published an Analvtical and SysteuifttrC In- 
dex to^onftinfs new edition of BufTon, with an'mdex to tbo 
nttmes of authors The index occupies 3 vols Svo , and 
vtfts highly necessary to a Work in 1-^4 rdls 

Mr Demuurs jiublislicd m Index to the Meitroirs gf the 
French AcT:dcmj of Sen nces in <) vols 4to, eaehVdHinie 
iriclndi \g ten }ear« of the Memoirs Mt Cotte i|it ifoW 
employed on ft tenth volume, which will make tire index, 
compute from the commeiu cment to the year 1790 , with 
which these Memoirs fjitislied 

A Mr Bftradf lie has constructed a pen, which he terms 
rapillarv, c ipable of tracing 141 lines lu the spate of a 
French inch 


Dublin Societg 

BabTin So- AT a meeting of thi» Socitt^S at thcir house in Hawkiiia 
Street, on the nth ot Mav, various resolutions were passed 
ikmfiiN an tir It having biiggesttd to the Soeiet}, that the tim*- 
od'wUhTbat' imported from North America differs veiy uiuteually m 
^ Europt quality and sticiigth fiom the timber, which ba$ loi many 
years past been used iti this kingdom U was resolved^ 
lhat a couiniitt( be appointed to inquiie into the truth of 
the above suggestion , and to report to the bociety on tlie 
comparative strength of Noiway and Memel timber, with 
that of the timber of North America, m whith the com- 
mittee will distinguish the particnlai states of North Ame- 
rica, whtnee the t'lnhei may have been imported, the conii* 
parafite qualities of which with those of Memel and Nor- 
way shall bt reporUd upon k 

Mr I L t'oster presented the follow mg report from the 
committee of t hemistrj 

Tacilopif'? of T he couiniittee of cheInI^try and mmeralogv, to whom it 
ImEmmeralff referred to lepirt’t upon Mr IIiggm:i>*8 luinu&cript cita- 
fo^ucH of Irish rninerals, bale ptoteeded to take the same 
into consideration, and are decided!} oi opmioiit that 4 vdl 

^ not 



tiCltNTtftC Niew^ 


ht exp<*dient to mu^x^e expenieof pnntiii^ aojrioatfl^ 

1ogues» until thf collections themselves slmll have beOu reii*- 
dered mdch more peHieot than they are at present* fh*ty 
arO farther of o^aiuon, that t)ie nature of tli^e <X)llectjon^ 
requires, that the catalogues should be arranged aei ording^ 
tu the topographical situation of the speu^neiis, rattier ihau 
by a systematic dittrihution into classes , but adverting to 
the great labour, winch aould attend the making a catalo«* 
gue Ob so opposite a piincnple fiotn that wla<.h has beca 
adopted, they merely re< utninended for the present, that the 
professor of chemistry ind lUiucralogy be directed toad^a 
topographical index to the catalogut of each country, spe- 
ciiyiiig undei the names of the dillcreiit places, that are 
ineutionod in the catalogue, the nuuibe &of the various ape* 
enriens, which have bein brought iioui it 

Thecommittee have laithei taken into their consideration Gcologicalandl 
the resolution of the Society of the 7th di} ol Jul) last, 
authorising this committee to oHei a picromni not exceeding 
two hundred pounds foi the best geologuul and mineralogi* 
cal survey of the county oi Dublin, to be approi^ed of by 
themr^aod sanctioned by the boaid llie committee find, 
that uo person has become a candidate (bi exet utmg tiie 
task that has been thus proposed , a id they recoinnieud* 
that 4he proposal itself be discontinued 1 he coinnutteo 
are further of opinion, that the division into counties is, lu 
stiany instances, an inconvenient modt of assigning a district « 
proposed for mineralogical survey , and they should iccoui’* 
ttiendiii preference an attention to the gieat lines oi geolo- 
gical charaateff which have been traced out by nature Of Coal diftmt 
these they know of none more intc resting than that wlwch 
tnarks the coal district in the vicinity of KilKenuy, GOmpri* 
sing some portion of each of the three countiie^ of 
Kilkenny, and the Queens-county 
The committee are of opiuion, that no measure wpuld 
conduce more eminently to the advancement of the agri- 
eultare, manufactures, and general commerce of this coun- 
try, than a complete and scientific survey of Us muicral pro* 
ductiont, but such a survey as the committee allude to 
would require a degree of geological science and practicf^ 
knowledge, such as is possessed by very tew, and, if extend 

ei 
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the means <sf thv Society. 

Still, ho#ever, they think it an object iNrCfl worthy of adofi» 
iSon, to make a be^nmng, to choose some bmited distritt^t 
to i^ive It m chai>ge to Some per^mit of undisputed science* 
to neqilest from litm a map on a large soole* with a 

Tiew to represent the tnineralojgicftl characters of the di&« 
tnct, accompanied with aectiods of the strata, poAjmabily 
in the vfcimty of imiies, dncuiated by a copious memlHr* 
and accompanied with collections of specimens of the pnii« 
0pal substances referred to If such a beginning were once 
obtained, printed, nnd circulated by the Society, it might 
aerve as a useful pattern for farther undertakings , and if 
execitt^ with that degree of science, which the committee 
flatter themselves with being able to obtain, might possibly 
appear of such national importance, as to obtain fortlietilcw 
cicty more ample funds for its further prosecution 

The committee have thought it their duty to coa^idef 
which of their present funds are more particulady apphea* 
ble for the purpose, and in the fiist place they ptwpoee the 
application of the jSSOO, which bad been nppropiWed to 
the execution of theaurve}* which they have already eei* 
commended should be relinquished A more ampla foad 
aeenrts to be aiailable m a pait of the ^f9Cfa reserved in tho 
estimate toward the completing tbe statistical surveys of tbd 
thirteen counties which remain to be Ondertakem Of thesa 
they understand but two or thieeare lu any ftewardbess; 
and unless the execution of the remaintder abaidd he very 
Siipeiior to that of fbany of those which have aliaady heea 
ohtaiaed, the committee are of opmiou, ^ihaaaufcb survey 
as they now propose would be an a ppfacat i oajrfvtha fiiodeiiif 
the Societ} incalculably more benefioak 

In selecting a person for The aadertaldng, the choice is 
tieces&anly confined among Tbe comnaittao are 

of opinion, that Mr JRichard Griffith Jam is ecituseally quoi" 
lifted tbv the undertakiOgf and bo hitn (subject to the ap» 
proliation of the Secihty) th^ proposed to aadortako 
tt. The committee couldham wxahad tomake an arrange* 
ment with Mr> Gnflith wsda sespeet to 'the moan! of rt* 
mantmtKm* which he sfaoulMaaUyeeeGtaa« bataa sii^ges^« 

mg 
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mg tip^hiisiy (‘iubject to the a|kprobAtion of the Society} tcn^ 
accept of the jC 200 above allucje^ to* as ^on as his iDapawl 
memoir should be <a^ac:uted and approved of Mr Onfiiili 
oiif one ^and sattnog a higher luloe on his time as a proles* 
sional man, tiiaigiftbe Society could at pieeeut afford to gi\e» 
but on the baud not dcbinag to make this undertake 
mg^ an object of ennilument, prefers to submit to t^e So** 
eiety, atl^e complttiou of the woik, au account of the mete 
expevjises incurred in its prosecution, proposing tlwt the 
Socuty should dibth»iige tlie amount on acc*cpti|ig of hts 
woi k , add your coiniuiUet , considering the great liberality 
ol the proceeding on llic pait oi Mr G ilhth, and the great 
adiantagcb wliicli may be expected tioin iis executiou, ear- 
nestly recommend it to the tdoption ot the Society* 

Mr Leblie Foster, ulio made the leport, •^litcd, that he The surrey 
conceived the comiiuttec were fully justilied m ^^ting 
Mr Griffith lor this unJci taking, as he had heaid the laic filk 
Mr Grcville, one oi the hist tnmcralogHls in Europe, who 
was a patron of the Geological Society in London, end Vice** 
president of the Ro}al Society, declare, tbit Mr Gaffitha 
professional acquirements, as a mmeialogical engineer, ren- 
dered him fttlcr than any other man in Great Britain or 
Ireland# that he was acquainted with, to rnakb a minenilp- 
gical survey, as such an uiidert ikiiig i-equircd an mtunatC 
knowledge of tfie most approved methods ot woiking iniuei^ 

•s well as of the sciences of geology and u intio^og}" ^ 

This report of the commutce was ulopted accordingly# 
lUid coi^rmed by the society at laige 

Mr Duvjr mteuds to t*tsit Dublin next winter, and give Mr Dairf« 
a count of eiOctrcM:fatenifcal lectures on his late discoveries. 
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ARTICUE I. 

The Bakerian Lecture An Aeronnt ef some new moljftte^ 

Researches on the Natnre of cfrtatn Bodies, partuvlafiff’ 

‘I the Alkalies, Phofphorns, Salj^rtCorhoMseeout Mattett 
^ md the Acids hitherto vnderompounded, vith some generai 
'^seroaltont on Che^cat Themy By ItoMPaRT t)iVY» 

JmBec. lOi ARJ Md. and MRIA^* 

iSi'IntTodttctanu 

Xn lie fi4fRij|||L||RgMr J dtiM do myself tbe Ito&Our of Object of tbo 
Uiy>n|[ befoiO Sstiety an aceoont of tbe 

of the diftereat es|ltindwi^l|f aaifc with the hopes of extendi 
mg our knowledae of ^nnciplis of hodies by the new 
powers and met^s anaiRg from the apphcRtioiM of elefitn* 

City to chemistry, some of which have beOn Idng w pro* 
gross, and others of which havo l«ea wsti(lit|ed snW» dads 
last session , 


• Philos Toms fiir part I p 3V ' 
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JiCTIOK OF POTASilUM ON AMMONIA. 


Their sub 
jeots 


Pure sub- 

Ftcinccfisttclom 

obtained 


First methods 
■unper^trt 


The objects which baic principally occupied ray atten* 
tiou are the etementarv matter of ammoma, the nature of 
phosphorus, sulphur, charcoal, and the diamond, and the 
constituents oi the borac ic, fluoric, and muriatic acids 
Among the numerous processes of decomposition, which 
I have attempted, many have been succebsfiil, and from 
those which have failed some new phenomena have usually 
resulted, winch may possibly serve as guides in future in- 
quiries On this account, 1 hall keep back no pirt of the 
investigation, and 1 shall trust to the candoui ot the Society 
for an excuse for its impeifcction 

The more approaches arc made in chemical inquiries to* 
wards the reflned analj sis of bodies, the gi eater are the ob- 
stacles which pieseiit themselves, and the less perfect the 
results 

All the difficulties, which occur in analysing a bod), are 
direct proofs of the energy of attr'iction of its constituent 
paits In the play of affinities with le^'pcct to secondarv 
compounds even, it rarcU occurs, that an} perfectly pure or 
uuinixcd substance is obi lined, and|the pnnciple applies 
still more strongly to piunaiy combinations 

Tbf first inctJiods of experimenting on new objects like- 
wi^'C arc Ulcer'S ml V impel Act , novel instruments are de- 
manded} the use of which is only gradually acquired, and a 
number of cxpcimicuts of the same kind mast be made, be- 
fore ont IS obtained, from which correct data for conclusions 


tan be dr iwn 


(2 Exptrimcnls on the Arfion of PotasHum on Ammonia^ end 
Ohs(n alums on the Nature of theft two Bodies 

OMgen ui am- In the 11 ikc ii m Ucture, which I had tb# ^lonot^r of read- 
mmiia befoie tlu bociet}, November l£b 1007# I mentioned, 

that inh( itiiig [ oUkisium stiongly m ammonia, 1 found that 
tluie was I considerable increase of volume of the gas, 
thit hidrogtn -ind nitiog^n were produced, ind that thi 
potissiuni appeared to be oxidated, but this experiment, 
4 b I iiad not bieii abh to examine llic residuum vith *iccu- 
rviLV , 1 did not publish 1 stated it as an evidence, \\hich 1 
iiiUndid lo puiaue more fttily, of the existence of oxigcn in 
ammouu 


la 
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tn a i^apsr i'ead before the Rdyal Sdetety liittt Junf » which 
they have done to^^he honour of printing, 1 finve given an 
account of various experiments on the nmalgam am-^ 
ijionia, discovered by Messrs Berzelius and Pontin^ and m. Opinions of 
a note attached to this communicatibn, I ventured to eon- 
trovert an opinion of M Gay Lussac and Thenard with eiroanisas 
respect to the agency of potaSBium and ammOma, even bn 
their own statement of laCts, as detailed m the Monlteur tor 
Maj 27, 1808 

The general obscurity belonging to these refined objects 
of research, their importance and connec*tion with the whole 
of chemical theory^ have induced me since that time to ap- 
ply to them no inconsiderable degree of labour and atteiiA 
tion , and the results of my inquiries willj 1 trust, be found 
not only to conhim my former conclusions ^ but hlewise to 
olfer some novel views* 

In the first of these senes of operations on the abtion of Apparatvii* 
potassium on ammonia, I used retorts of gretn glass, 1 
then, suspecting oxigen might be derived from the metallic 
oxides in the gretn glass, employed retorts of plate glass, 
and ^ast of all, I fastened the potassium upon tikys of pin- 
tma, or non, which wfre introduced into toe glass retoits 
furnished with stop cocks* 1 hese letorts were exhausted by 
au excellent air pump, the> were filled With hidrogOn, ex-^ 
bausted a second time, and then fil1e<2 with ammonia from 
an appropriate mercuual gas holder* In this way the gas 
was operated upon in a high degiee of pun^y, which was al- 
ways ascertained , and all the operations performed out of 
the contact of mercury, water, or any substances tlmt could 
interfere with the rtssuUs 

1 at first employed potassium procured by electricity , but Potassium 
1 soon suba^uled for it the metal obtained by the action of 


* A representatioft of thl instruments and appavatus is annexed 
PI VII fig 1 rhtt letort of pUte glash fur heating potassium m 


gasses 

Fig 2 The tray of platina for receiring the potassiuih* 

Fig 3 The platina tube for receiving the trs^y m expedmentS Of dis- 
tillation 

Fig 4 The apparatus for voltaic Sforktin vulphur and 

photpherut 
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Acrtos OF POrASSfVM OV AMltOHti 


Ignited iron upon pota h, in the hnp])} method ctiBCOVered 
b> M M Gay LustsAu and Fheuard, Indditig that it gave the 
same results, and^ could be obtained of a uniform quality ♦, 
and t;afiuittly laiger quantities, and v^ith much leiis labour 
and 4 ^pen&e 

Fotawtum « amiuoina fs biQUght into coula< t i\ilh about twice 

contari w!th weight of potabsiuin at common tempi i atm es, the metal 
ammonia lo^es lt'^ lustre and be<omts white, tlierc is a slight diminu- 
tion ui the volume of the ^ is but no other f flccU are pro- 
duced 'Ihe wlute criHt lumicd pioies to be potash, and 
the ammonia is found to cont im a small qimiitity ot hidro- 
gen, usually not more thin iqinl iii \oUnne to the metal 
Hftated in ^he >jealing the pola*^^!!!!!! in the j^ai,, b} meins of a spirit 
1 a<Up applied to the bottom of the letoit, the colour of 
th« trust IS seen to chinge from wh te to a biigbt a/ure, 
and this gradually pas ps tlnouj^h sh ides of bright blue and 
green into d irk olive 1 he ( rust and the nutal then fuse 
together, then is a considciable efltivtseence, and the 
crust, passing off to the suits, sufitis the biilliant surface of 
the potassium to appear W hen the polassinm is tooled lu 
this state it IS ag iin coveicd with the w Into crust By heat- 
ing a second tune, it swells considtrabl), becomes poiou':, 
and ippears ci^stalli/cd, ind of a beautiful azure tint, the 
same seius of plunomeua, is those btfoie described, oc- 
cur m a continuation of the piocess , and it is tinally 
entirely converttd into the diik olixe toloartd substance 
In this operation, as has been stited by M M Ga) Lus- 

nt’ Ihenard, agas which ‘ivt s the same diminution by 

ammoniitiis ’ o i ^ ^ 

jip^ cbtoTiition with oxigeq Uj ludiogeu, is evoUeu, and ammo- 

111 1 disa])pe irs 

The pi (^portion of tl e ammo whiclx looses its elastic 

T c{)o*i«( ui *■ When tlu not sb bed tor ptormiii" jjatassium in thi Oj)(»ntion 
j> obiblv foil ^ ^ l>urt, \i 1 tti in u Uirnm ^ likewise vcrj pure nil (.l^'in, and 

Tallllale c* I 

wi h i 'utlc* wVioIp ijjjjAii u f i f om my fou ign ixutteis them*. M piorl icea 
I ui '’lilT i tl MTS htilf, in i ji? 0 |)trne , ftom that oV nv d bx the Voltaic 

baUtrv lis hi tr , duailit}, ind hiPainnVibilitx w*re himilir ]t» 
point 0 * tu in i ind Hjicqifi*. gwMty were, however a i tllc higher, i r . 
quirine in uly luO'- of PahruHieit, to raftder u pin lUy fluid, Ami bcu g 
to w itwr atk '"Ooo lo lOOOO, ai r»0^ Fahrcidieit 1 In^ 1 am inrlin«tl lo at 
Utbat? to i <; contain ig a ni lute priip^tipn of iron 
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form, as I hd^e found by numerous trials, vanes accoiding 
as the gas em]>1o>ed contains mole oi less moisture 

Thus fight g aiulof potassium, duinig its conseiMOti into I cf il c g t 
the olne coloiirtd substnice, in unmoaia saturated with . 

syiiieiii moM 


water at C 3 ® Fahienhtit, and uudd a presstiu equal to i 
of 29 8 inches ol uiciliiiv had caused the disappearance of 
tecehe cubical luchcb uid 1 half of atumoina , but the Hume 
c}uantit\ of iiiflal acted upon undei sitOilai circumstances, 
except that tlic amnioi »a had been dtpined of UMinuch 
moisture ub possible b\ expnsui r for t\\ 0 da\i 9 to potadithat 
had been i^juited oc< isioind i disippeaiance of sivUen cu- 
bical inches c P the \olatik alkali 

WhaUici I< the u(^u^ cd noibtuie of the gas, the lliemfl'imniap 
quaiititics ol udluiiindlt tjus grnci it^d Ime always an- 

, 1 1 . ” , # *** 1**^ I ^ 

pearerl to me (o h( ((juil loi c.qual quantities of to the mtul, 

M AI Gay Lus'^ac ind Thci na nt sud to liave stated,***^ 

result** /rem 

thot the }iropoi1ions m tin 11 expenment wcic the same as tha action of 
would hut 14 u^ cd from the ulion ol waUi upon potae- 
Slum In uiy liiaK, they into been latlni b ss Thus, in 
an t pcnincnt conducted wnli cytij ))Ossiblc attention to 
arem i<\ of tn^ upul ttion, eij^ht griins cf [ otabsium geni- 
nted, by tlicii opii itu) 1 upon watei c ^ht cub t il inches 
^uid i lull of hidio/tlft and ci^ht ^lai i^fioin sime 
*nass, })^ ihcir ictjon upon aiiunonia, piodiiced tight cubi- 
cal Indies md om tightbot inflammdblc g is This dif- 
ference IS iiicoub cki hh 5 yet 1 ha\c always found it to exist, 
even in cases wheu iho auiinonii has been in cicat excess, 
aod ccc^ry part of the URtal appaiuitl} coiucited into the 
olive coloui^d substance 

No other ac count of the espcrimtnt** of M AI Gay Lus- Proreme of 
bacand Tbenaid h is, L belies e, as jet been rcccued in this tht substmec 
countiy, except that in tlie Monitcur alicmly rdeiicd to , 
and in this no mention is mack ol tlic pi opt 1 ties of the sub- ‘minonui 0 1 
stance pi oduetd by the ac*tiou oi ainmonu on potassium l^**'** 
llaiing examined them minutely and found them curious, I 
shall gtnciallj describe them 

1 It is crystalliicd, and pusents inegular facets, winch 
ai« extremelj daik, and in ccSrlour and lustie not unlike the 
prolox'df oi iron, it is opaqVie when examined lu luge 

masses, 
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masses^ but is semitransparent iti thin films, and appears of 
a bright brown eblour by transmitted tight 

3 It IS fusible at a heat a little above that of boiling water^^ 
if heated much higher, emits globules of gas. 

3 It appears to be considerably heavier than water, for 
}t sinks rapidly lu oil of sassafras 

4 It lb a noncenductor of electricity, 

5 When it is melted m oxtgen gas, it burns with great 
viiidncHfl, emitting bright sparK« Okigen is abboibed, in-** 
trogeii IS emitted, and pota&li, winch from its great fusibility 
seems to contain water, is formed. 

6 When brought mto contact with water, it acts upon it 
with much energy, produces heut, and often infiamnution, 
and evolves ammonia When thrown upon water, it disap*. 
pfars with a biasing iiofse, and globules from it often move 
in a slate of ignition upon the surface of the water It ra- 
pid 1}' effervesies and deliquesces in air, but can be pre« 
sened under naphtha, in which, however, it softens slowly, 
and seems paiti iU> to dissolve When it is plunged under 
water filling an iineited jar, by means of a proper tube, it 
disappeais instantly with efiervescence, and the noiuh^orb* 
able elastic fluid liberated is found to b( hidrogen gaa 

Tht ponfirr far tilt gieatest pirt of the ponderable matter of the 

abl* manor of ammonia, that disappears in the experiment of its action 

the ammonia , , . i . 

exNsia this upon potassium, evidently evibts m the dark fusible pro- 

product On weighing a ti a V containing ^\x grains of potas- 

sium, before and after the pioc ess, the volatile alkah emr 
plnjcd having been vti*} drj, 1 found that it had increased 
more than two grains , the rapidity with which the product 
aits upon moi^^ture prevented me from detenpining the 
point with greit minuteness, but I doi^dft that the 
wc ghi of the olive coloured substance and df ''the hidrogen 
disengaged preciseb equals the weighfioftiie potassium, and 
animonia consumed ' 

KewlN of MM Gay Lussac and Ihenard^ are said to have pio- 

Gii7 LiisKie 

apdThenarcl v No notice ii of the jppamtliR lacd by M M Oiv Lu«jc and 
Thenard inthi Monueor, b|il trosj the fenoui of the details, it seems 
that thev must have operated in tian j|rtiif»se!!i i\ the way heretofore 
l^pted over ^ 

cured 
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cured from the fusible aubstauce^ by the application of a 
strong heat, tao fifths of the quantity of amuionta that had 
disappeared ip their first process, and a quantity of btdro* 
gen and nitrogen m the proportions in ahicb they osttst in ^ 
ammonia, equal to one fifth more* 

My results have been very different, and the reasons will, Di^srsnt from 
I trust, be immediately ob\ioub« * Davy’s, 

When the retort containing tlie fusible substance is ex- Ihe fusible 
hausted, filled with hidrogen and exhausted a second time, hw 

and heat gradually applied, the substance soon fuses, effer- drogen 
vesces, and, as the hett increases, gives off a considerable 
quantity of elastic fluid, and becomes at length, when the 
temperature approaches nearly to dull redness, a dark gray 


solid, which by a continuance of this degree of heat does ^ 
not undergo any alteration ^ 

In an experiment, in which eight grains of potassium had Gas milled 
absorbed sixteen cubical inches of well diicd ammonia in heat 


glass retort, the fusible substance gave off twelve cubical 
Indies and half of gas, by being heated ncaily to redness, 
and this gass analj'sed was found to consist ol three quar- 
ters of a cubical incli of ammonia, and the remainder of 
elastic fluids, which when mixed with oxigeu gas in the pro- 
portion oi to 6, and acted upon by the electric spark, di« 
yninisbed to 5 J The temperature of tlie atmosphere, in this 
process, was 57* Fahrenheit, and the pressure equalled that 
of 30 1 inches of mercury. 

In a similar experimeut, in winch the platina tray contain- Heated m a 
itig the fiihible substance was heated in a polished non tube 
filled with hidrogen gas, and connected with a pneumatic hidiogea 
apparatus containing very diy mercury, the quantity of 
elastic fluid given off, all the corrections being made, equal- 
led thirteen cubical inches and three quarters, and of these a 
cubicil inch was ammonia, and the residual gas, and the 
g'ls introduced into the tube being accounted for, it appear- 
ed, that the elastic fluid generated, destructible by detona- 
tion with oxigen, was to the indestructible elastic fluid, as 
i5 to 1 

Id this process, the beat amlied approached to the dull 
red heat. The mercury, m m tliermometer, stood at 6^* 

1 ahreiiheit, and that in the at 30 3 inches. 


In 
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Sini ar rfsalu In voriouA e>]peri9ieots on different of the ftisi- 

in ( H r it ^nbstaoce, t j. ftot je of which the heat was applied to the 

cxjpc I im wilts A ^ % I /* 1 t 

tray in the ffr^en t tort, and id others, after \i had 

bee^ iptroduLcd into the non tube, and in ohich the 
tei)0iperature was <K>£netime<^ raised slowly and sometimts 
qukkl\, the compwiatne rebiilts were so near these, that 
I have detailed, a% to rendei any siatement ol them supei^ 
fluou*» 

Difference be A little more ammonia, and lathei a laigei propoition*of 
mbeanrt^ru*' in all in<»»^arices cvoHcd when the 
gUss r£tort non tube was iiacd, which 1 am inclined to altnlnite lo the 
following cireumstam es AVhen the traj w brought 
through the dtinos^rheie to be introduced into the non tube, 
the fusible substance absorbed a binall quantity ol incus- 
tuie fmin tWe air, which is connected with the piodiiclion 
of ammonia And in the piocc^v of he iting in the ritoil, 
the green glass was Llatk»»nefl, and 1 found that it lontani- 
ed a very small quantity of the oKides of leid intl non, 
which must bi\e < uistd the disappcai nice ol i small qinii 
tity of hidrogen 

Affects aI M M Gaj Liissjc iiiclThenird, it appeal** fiom tin 
aoisturt statement, had bought the fusible bubstaiue into tout ict 
with mercuiy which must hate ‘^nen to it tome moisture 
and whcntvfr this is the case, it \ irnishea h<at vai table 
quantities oi immonti In onf in^-taiire, in whuh I litittd 
the fiihible subs ante from nioe gi tins of potasMiiin, in a 
rftoit that had been filbd with more my in its common state 
of diyness, I obtaiurd sf\cn cubical inches of unimoiiia as 
tne fust product, and in unotlin experiment which had 
been mule with eujht gmms and ip which moisture was 
puiposejy introduced, 1 obtained ntarlv miie pubical Indus 
of ammoTi‘a, and only font of the mixed gasses 
With t prop r I am inclined to beliew, that if moistpra pould be intro- 
i'cwtuie^^the proper pi oportloO, the quantity of am- 

original quin rnonia generated woiilcl be t xacty etjqql to that which dib- 
tity of ammo- appealed in the farst piottsb 


au woulfl be 
regenerated 


♦ Ttie avfr»gi of six oxpcriaiienth TOade \ i a tube of ron C 4 of ni 
flammable ga<i to 1 of iimufUmi^dlla The ay<iTa{,e ol tl i i made lu 
green retoru i> o to I q ^ 
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This IS coufiirmed by the whioh I b^ve nkitde« 
bv he<itui }4 the fusible snbstaqce with potash^ •eooioiiiing 
It*, w iter of trystalliaation, end muriate of hut:^ partially 
dried 

In both these cases, ammonia was generated with great 
rapiditv» and no other gas, but a minute quantity of ni- 
ff unmuble gas, evolved, uhidi was condeusi d bv detona* 
tion with oxigtn with the same phenonitnu as pure hidro- 
4fen ^ 

In one instance, in which thirteen cubical indies of am- 
monia had disappi ired, I obtained neaily tlevcn and throe 
qiiaitcr })\ iht 'leMuy of the water of* tho polish, the 
quantity of mflaniiuabU gas gtaciited was less than four 
tenths oi i cubical men 

In anothci, la which foui^cen ciibieal inches had been 
absorbed, I procuiid by tlic opemtion of the moisture of 
inuriutt ol lime iitail} tlcvcii cubical inches of volatile al- 
kali, ind ball a ciioicd inch of inflamni*iUc gas, and tfu 
cjiflerenccs, thcic is every uason to behevt woie owing to 
an exctss oi w itei in the salts, b} which some oi the gas 
w as absorbed 

Whenever, in cxpeiiiiunts on the fusible substance, it The fosiU* 

has bttn procured froin ammonia saturated with nioisturt, *®'>®*^®** 

w , . 1 . t P produce 

1 have always found th it more uinmunia is generated from «ij]iiitoii|i by 

It by inerb beat, and the geueial tenour of the expenments tiuu^ious 
inclines me to believe, that the small quantity pioduced lu 
expenuiciits pei fqi rn< d m vacuo, is ow lug to the small quan- 
tity of moisture furnished by the hidrogen gas introduced, 
and that the fusible substance, hcaud out of the presence, 
of moisture, is me apable of prodiu mg volatile alkali 

M* M Gay Lussac and 1 henard, it is staled, after having Cay Lu<ssac 
obtained three tiftba of the ammonia or lU dements that had Theiunl 
disappeaied in their experiment, by he ating the product, 

♦ If dtrt , ,n it< common form, is brought into contact with the fusi- 
bic s xh Im )c , It m impossible tQ regular^ the quantity, so as to gam con- 
cliOive ic aii<l a very Slight excess oi water cau<iQ8 the disappearance 
ol a \ rv laige quantity of the ammonia generated In potash and 
munu <it lime, m certain states of ctryne^s, the water is (po strongly 
ju^ractf d b/ the. jlmc inalttr to Except for the purpfase of 

gemruUng lu ammonii 

4 
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prcH^ured die remamiog tw6 fifths, by adding water to the 
residnuftu winch after thib operation wae found to be potash* 
No notice is taken of the properties of thit» les^duum, whinh, 
at> the details seem to relate to a $inglc experijnent, pioba* 
bly 'wa^ not eii:anniiicd , nor as moisture was present at the 
beginning of their optruitons could any accurate knowledge 
of Its tuthie have been gamed 

popertt^sof 1 have made the residuum ol the fusible substance after 
!5’\hc exposed to a dull red lieat, out of the contact of 

substjnev aii«:r moisture, ati ob|t.ctof particular stud}, and I bhall detail its 
rkpoaure to genei il pioperties 

It was examined under naphtha, as it is mstantl} destroy- 
ed by the contact of air 

1 Its Colour 18 black, and lU lustre not much inferior to 
that of plufiibugo 

2 It lb opaque even in the thinnest films 

3* It IS very buttle, and affords i deep gray powder* 

4 It IB a conductoi of ciectncit} 

5 It does not fuse at a low red beat, *ind when raised to 
this temperature, tti contact with pi itc glass, it blackens the 
glass, and a grayish subliinate ri^iai irom it, which likewise 
blackens the glass 

6 When exposed to air at common temperatures, it 
usually takes hre immediately, and burns with a deep red 
light 

7 When it )$ acted upon bv water, it beats, effeivesccs 
most violently, and evolves volatile alkali, leaving behti^d 
nothing but potash W b^n the pioc css is conducted under 
water, a little inflammable gas is found to be generated A 
jthiduum of eight grainb giving in all cases about of a 
cubic il inch 

8 It has no action upon quicksiUer* 

9 It combines with aulpbur aud phosphorus b} heat, 
without any vnidness of effect, and the com pounds are 
higbl} infl iinmable, and emit ammonia^ and the one phos- 
phuritttd aud the other sulphuretted hidrogen gas, by the 
action of water 

As aninflamm iblc gasa]oitie« having the obi ions proper- 
Hiitrojren ties of hulroi^en, is gnen off daring the action of potassium 
fd » 3 sio^ *'*”^^*''*^ nolbiug but gas&ib apparently the 

same 
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iatu^ as hlArogeti atid nitrogen, natrly m the ))n»pf>rtbna|ls^ 
which they exist in volatile alkdi, are evolved dii;riU(g the 
exposure of the compound to the degree of heat whj^ch I 
have specified* and as the residual substance produces anH 
XBonia with a little hidfitigen by the action of water, it oc« 
curved to me* that, on the principles of the antiphlogistic 
theoiy* it ought to be a com pound of potassmm* a little 
oYigeii and nitrogen* or a combination of a suboxide of 
potasMum and nitrogen* for the htdrogen disengaged iii the 
operations of which it was the result nearly equalled the 
whole quantit} contaimd in the ammonia employed * and 
It U1S ca«^y to explain tlie fact of the reproduction ol the 
ammonia by waUr* on the supposition* that by combination 
with one portion of tlie oxigen of the watei* rhe oxide of 
potassium became potash* and by combination wuhnnotfier 
portion and its hidrogen, the nitrogen was converted niito 
volatile alkali* 

With a view to ascertain this point* I made several expe* E^pmll1ente 
rimeiits on various rebiduuras, procured in the way that I prove this, 
have just St ited* from the action of equal quintities of pot- 
assium on diy ammonia m platina trays* each portion of 
^uetal equalling six grams* 

In the first trials* 1 endeavoured to ascertain the quantity Quamtuy of 
of ammonia generated by the action of water upon a resi- smmonia 
duuni* by heating it with muriate of lime or potash par- 
tially depnved of moisture, and after several trials* many 
of which failed* I succeeded in obtaining four cubical in- 
ches and a l^alf of ammoiua In thiee other cases* where 
thi^e was reason to suspect a <«mall excess of watei* the 
quantities of ammonia were three cubical inches and a half* 
three and eight tenths* and four and two U nths 

These experiments were performed in the iron tube used 
foi the former process ; tile tray was not withdrawn , but the 
silt introduced in powder, and the apparatus exhausted^^as 
befoie, thtn tilled with hidrogen* and then gently heated m 
a small portable forge* 

Having isceit lined what quantity of ammonia was given The com- 
oft fiom the residuum, f endcavoujsod to discover what 
quantity of nitrogen it produced ta qombustion, and what 
quantity of oxigen it al^torbedf 'Ultc methods that I em- 

plo} ed. 
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qitantiiy of ni- 
bnull 


!Re (duutn rx- 

I oscd to in- 
ilcat 


jicTtaN OF iRor^mvu^o's jjmHOhiM 

ployed, by uiti*odiw.ing the tiajs into \essels filled viith 
oxigen 'ga« ovei rnei»cnr> 1 hc^prodiict often iiiflamed 
bpontatit^oualy, and could s bi made to burn b} a flight 
degice of heat 

In the tnal that I regard as the nicwit accurate, t\\o cub*cal 
inc]»(s and a halt ol o\is^* n were ibsorbed, and onl^ a cubw 
ca* iiuh and One nitros^en e\oTved 

^urpnted at tin srii illness of the qiiantitA of the nitro- 
I sought for in moma »n thf ]nodiicts of tlie^e opera 
tw ui b’lt V - 10 US tmU coiuiiufd me tl it none w is 
formed I tx imu)ul the solid tubbtancts pioduced, ex- 
pcctirii, r liious acid, but the malUr pinned to be diy 
potash, miitiy puie and not ilioKhng tin sh^litest 
tratesol i< id 

The quantify of nitwx*-!!! * x^ lin^ in ll c atnmoriia, v\hix.h 
•this ri siduuin would have plod uf id l>^ tlu k tion of u a/( r, 
supposing the ^olutlU alkili chrornposttl h\ t ic(.tii( its , 
would lu^e tquilltd it hist iv\o rubied iiiclub ind i 
quarter% 

1 heated thesiTiu pio]>o lio s ol k uIiiutu uith tlu led 
oxide of rnerciuy, mud the ud oxide of 1( id in \ iciio, ex- 
, pectin cc til it V hen oxigt n was supplied iii i grndwil waj 
the result migl t be di(kr( nt tiorn ih it of coinhi stiou , but 
in neither of these lases did the quwitUy ol nitrogen e\- 
< etd a f ubual inch and i halt 

But on wh it could this loss of nitrogen depend had it 
cntirfd into ui} uiihuown toiin with oxigfn, or did ft not 
rtally exist m the residuum in tlu same quaiilily, as in the 
ammonta produced bom it ^ 

I hoped that an ex-peiimeut of exposing the residuum to 
intense he it might enlighten the mqnirj 1 distilled one of 
the portions which h id coveiedwith naphth i, in a tube 
of wrought I latina m de fbi the purpose 1 lu tube li id 
hten exhu^tfd md flkd wtth hidiogen, ind ixhausUd 
again« arid w'ls then conncitcd with i pmunuitic imreund 
ap]iaratufi Htat was at lust slowh apphul, till the naph- 
tha had been dnvtn ovei^ It was then laised npidk b\ m 
excellent forge When the tube btcanic cl Lrr> rtd ga& 
was ck iloptd it continued to be tidfoi some uu- 

Whin the ta^had reii utl tin mobt intense heat^ 

that 
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that could h* apfjlied, the operation Was ibtoppfd 

quantity of «ns collectul, in the projK r i orm tloiisaiid 

reduction'o, uould h»i\o been Ihite tul irul in* lus and a liolf 

at the nu lu tLinpcmtiin md picssuie Iwilvt rneasarcs 1 ! <' f ai derv 

ol It ntie mixed with aixot oxiiien thi tItrtiKal spa k 

n ts pob^ed thiou^h the miNtiue, a btioni^ inii anitia^ o x 

took pU(c, tlic dimmutiou waatothiee int i^ims a id had, 

and the residuum tonlanitd '1 hw t vpeiinuat was 

lepeited i poii difieitiit quiutitit'» niih e bame c.ouipat4i- 

ti t rcbults 

In txiinim ll * pi 'tin i tul e, Wiiich lul i s< len adipt- 
cd *^0 it it llie load e\ln ni'tv , l^ me ms it nlm h it < ould i on ti ? d 
be opened, the loui i nut wu** foi ul to coni un pot i^h, '*"' ***“ 
nhich liad ail tht pinpi oi iht pn t alkali, aid iu the 
upper pdit tliLu lb < qi nitit\ ot potassium V\ ater 
poured into thf tubi pioj'ietd i\ oh iit heat and mfl iiniiia* 
tion but no Miicll oi iuuuotjt i 

1 his rfsiiU w is St) an vp< < ti <1 and so txti lo that 

1 at hist suppo’-td thiK is soiut souice ol cnoui 1 had 
talcuUttd upon pimiinn uduvjtn i*» tlu oi Iv leidorui 
prpdnet , I obtniud 1 1 1 isti llu'd, wh <h i^avi irnub more 
dmiiiuUiou b) dilrnatioi wnb o\i<^»n, tliai tl \i p ofkied 
fioui iminoiiia b} ( UctiK ill 

1 now in nle tin. experi nu id, by bcitio*^ t» c ei tin fa-i- Cr ♦ he 

ble«ubbtati< L liom sik j'liin-iof putassiuuj, ubich h”d ab- « 
torbed twt Ivi tnbieal lu In -i oi aininouia, in tht non tulie, u'cc 
in thi m inner b< (o' e discnbed Ih heat wi> gradu illy 
rmsed to wlntemss, md the ^ns lolKct d in two poitioi s 
The whole qn iiitit^ geiwiatcd, m d la, the usual coucctious 
for temperature and pressart ai * tb» poitionof hidio^eu 
originally in the tube, and the it idnnin, would 1 ne bteu 
fourteen cubical inches and \ halt at the mean (kgrcc of the 
barometer and thcrmoraetei Of these, nearl\ a cubical 
inch was aininonia, and the remainder i gas, oi which the 
portion destiuctible by detonation with oxigeu was to the 
indebtiuctible portion, as 2 7 to 1 

Tlu lower part of the tube, where the beat had been Solid res 
intense, was found surromided with potaish in a vitreous 
form , the upper part contained a considerable quantity of 
potassium ^ 

In 
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the results 


IforetbaDOM ftfiofchcir nimUa «sKperiiderit» made eitpressly for iht 
tbird of die purpcMs of ascertamg tfee i^oantity of p0taeu»iuiil reeomed» 
pcj^um re* elastic pr^ucts urete tvolvod The tube va$ 

aaSered to cool» the sto|>-coch being open m contact with 
mercury, It was filled with inerciiry» and the mercury dis^ 
placed by water , when two cubical idebes and three quar<* 
ten of hidrogen gas were generated, which proved, that 
at least two graios and a half of potassium bad been re-> 
vived 

Calculation of Mow, if a calculation be made upon the products in these 
the results operations, considering them as nitrogen and hidrogen, and 
taking the common standard of temperature and pressure, it 
will be tound, that, by the decomposition of 11 cubical 
inches of aoitnonia equal to ^ 05 grains, there are generated 
B 6 cubical niches of nitrogen equal to 1 06 grams, and 9 9 
mibieal inches of hidrogen, whicb, added to that disengaged 
4U the first operation equal to about 6 1 cubical inches, are 
together equal to 3S2 of a giain , and the oxigen added to 
3 5 grauH of potassium would be 6 of a grain, and the whole 
amount is 3 04 grams , aod 2 05 — • ^ 04 r: 01 But the 
same quantity of ammonia, decomposed by electncity, 
would liive given 5 5 cubical inches of nitrogen equal to 
1 6 giain, and only 14 cubical inches of hidrogen * equal 
to *33, and allowing the separation of okigen in this pro- 
cess in water» it cannot be estimated at more than 11 or 
•12 

Nitmgsn loit So that, if the analysis of amitumia by electricity at all 
Migen approaches towards accuracy , in the process just desonbed, 
pioducM there it t considerable loss of nitrogen, and a productiOQ of 
oxigen and inflammable gas. 

Mkrogengm- Aild in the action of water upon the residuum, in the ex<* 
water p^iment page t3fl» these la On apparent generation of uitro* 


Nitrsgsa loit 
oKigen 
sad hidrogsn 
pioduced* 


Suppositions 
to rxplam 
this. 


How can these extrnordmavf eteulls be explained ? 

The decomposition and ccmi^iositioa of nitrogen seem 
proved, allowing the correctness of the data , and one of its 
elements npfiediii to be oxigeu; butwhatis its other elt- 
snentary ^ 


* See Phd Tnuis IfipS^p 40, or Journal, tol. xx, p 388 
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III tlie ga% appears to possess tbe properties of ludnH 
geoy a new species of inflammable aeriform substance? 

Or has nitrogen a metallic basis, which alloyswith the iron 
or platina ? , 

Or IS wat^r ahke the ponderable matter of nitrogen, hi« 
drogen, and oxtgen ? 

Oi IS nitrogen a compound of hidrogen viitb a larger pro« 
portion of oxigen than exists m water? ^ 

These impoitant questions, the two first of which seem 
the least likely to be answered in the affirmative, from th<^ 
correspondence between the weight of the ammonia decom- 
posed and the products, supposing them to be known sub- 
stances, I shall ube every eiiort to solve by new labours, and 
I hope soon to be able to < ommutneate the results of farther 
experiments on the Subject to the Society, 

As the inquiry now stands, it is however sufficiantly de- Ammomi^e-r 
monstrative, that the opinion, which 1 had ventured to form composed la 
respecting the decomposition of ammonia in this expen- meut, and poi« 
ment, 18 correct, and that M M, Gay Lussac’s and The- 
nard's idea of the decomposition of the potassium, and their hidro^ca 
theory of its being compounded of hidrogen and potash, are 
unfounded 

For a considerable part of the potassium is recovered un- 
altered, and m tbe entire decomposition oi the fusible sub- 
stance, there is only a small excess of |ii 4 fogcn above that 
existing 111 the at&monia acted upon 
The mere phenomena of the process likewise, if mintiteljr 
examined, prove the same thing 

After the first slight effervescence, owing to tbe water ab- 
sorbed by the potash foimed upon the potassium during it» 
exposure to the air, the operation pioceeds with the greatest 
tranquillity* No elastic fluid is given, oft from the potmium ; 

It often appears covered with the olive coloured siftistance,. 
and, if it were evclviog hadrogen, this must pi^ss through the 
fluid , but even to iJto end of the operation, no such ap- 
pearance occurs. 

The crystallised mi spongy substance, formed in the 
first part of the process, 1 am inclined to consider Us a com- 
bination of ammonia and potassmth, for it emits a smell of 

ammonia 
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AtnoH or pot4$s2inii 

ftmmonia when exposed td dAt, and is considerably lighter 
than potassium 
^ thouglif, that a solid compound of hidrogen and 

ilrogen, but i$ potossium might be generatid in the bist part of this opera- 
soluble ill u tion but experinientK on iht imini diate action of potassium 
and hidiogen did not tavoiir this opinion* Potassium, is 
1 ventured to conclude in the Bukerian Lecture for 1807*^, 

IS 


llidro»en cuJ * T-jitssai and 1 he mid wm to be of adilTtrent opinion 

to be ibsorbed In the Moniteiir, to wbirh 1 ha^t so often ritf^iied, it is nlaled, that 
by pouwium these dmUintui^'lud (hemists, by cxpoMiijf hidiogin to potassium at 
a high tuiipii itnre, fpnnd ibai the hidrot^cii -was absorbed, and that it 
formrd a coiiipuimd uitli the putaismni of a light ay coloui, fiom 
in huh ludios;en la ripatile of being ohlaincd by tbt action of Mater 
or tneicuiy ^ 

Not in Mr After a number of tiials, I hare not heen able to ivitntss thi<; rcstilt 
Davy s expui- fu ml: cxpcnnicnt Minch I made in the pr* Mine of Mr Pepw ind 
uMch 1 have ofUn repeated, andtaici beturo a nuinuom assembly, 
in retorts of plati glass, four grams of potassium mpic licated in fooi 
teen cubical inrbes of puic hidrogcn (ii t, Mhite tuints aiosc and 
precipitated themselves in tbt neck of the letoit Uben a coiisid''! 
able film ot the piecipitaic bad eolleciid, its colour appealed a biight 
giay, and after the fiist two or tbiet mimttts, it reaped to be formed 
The bottom of the retort Mas heated to icdnCbb, when the potassium 
began to aublinn lud condei sc on the sides 
Ibe process mus stopped, and tbeictoit suflTered to cool The ab 
sorption was not equal to a quaitci of a cubical it^h When the rc 
toit was broken^ the gis, in passing into the atmoajpbcrc, produced an 
explosion with iiionf vmd light, and white fumes Ibc polassium n 
mavning 111 tlu ictoit, md (hat which bad hublirned, seemed unaltered 
m tbtir properties 

The grayish aubstaiu e ii ilaiiu d by the action of water, but did not 
seem to b« combined with m«rcnr} 1 am iiichned to attiibute its 
iornitttion to tbt agency ot moist uic subpanded iii the hidiugen, aiid to 
coiisidci it as u triple eoinpotind of potassium, ovlgcn, and bidiogeii 
Potntsium When pota:*buiia is heated m a gas containing hidrogcn, and fiom 

htated inbif* common ur, it isfoiined in greater quantities, and a eiiibl 

^ of It eoiersthe metal and in tbt proci ss there is an ai^soiption both of 

ludiogen and oMgeii It is likcMisc pioduced m expeiimeuts on 
the geneiation ol potasHium bv e\peisiHg potash to ignited iron, at the 
time (1 believe) that common air is admitted, duniig the cooling of 
Ibc tulie f 

It 16 tioncoTiducting, milames spontaneously in air, and produces pot 
R h and aqueous vapour by its combustion 


W ben 
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18 very boluble m bidrogen, but, noder common <*ircum« 
stances, hidrogen does not seem to be absorbable by pot« 
assinm 


\\ hfti potaasittm is beatsd in bidrogen in a flint glass retort, or 
even for a great length of time in a green glass retort, there is an ah Hidroqan ab- 
sorption of the gas, but this is independent of the ptesehce of pot- sorbed by the 
absium, and is owing to the action of the metallic oiodes m the glass in tho 
upon the hidrogen ^ 

If a solid compound of hidrogen and potassium could be formed, ue 
might expect its existence lu the experiment with the gun barrel, la 
which potassium is expo<icd to hidrogen at almost erery temperature , 
but the metal fuimcd in thf> process, when proper precautions are 
taken to exclude carbonareuns matters, is nnifoim in its properties, and 
generates, for equal quantities, equal proportions of hidrogen by the 
action of watrr 

The general phenomena of this Operation show indeed, thail^!^ao- 
lutioD of potaMsiuro id hidiogen is intimately connected witjb fllr 
ral principle of the decomposition, and confirm my first idea o ( iha he* 
tion of the two bodies 


Hidrogen dissolrcs a large quantity of pota^^sium by heat, hvit the 
greater portion is prer ipitated on cooling The attractions wlMi de- 
termine the chemical change seem to be that of iron for oxigen, of htiii 
for potassium, and of hidrogen for potassmiii , and in experiments, in 
which a very intense heat is used for the production of potassium by 
iron, I have often found, that the gas which cotfics over, though it has 
passed through a tube cooled by ice, inflames spontaneously in the 
atmosphere, and bums with a most brillisfut 4ight, which is purple at 
the edges, and throws off a dense vapour contammg potash 
Sodium appears to be almost insoluble m hidrogen, and this seems Sodium nra'ly 
to be one leason why it cannot be obtained, except m very minute insoluble iii 
quantities, in the expenmeut with the gun barrel hidrogen 

Sodium, though scarcely capable of being (hsaolved in bidrogen 
alone, seems to be soluble in the compouqd of hidrogen and j^astium 
By exposing mixtures of potash and soda to ignited iron 1 have ob- 
tained some very cunous alloys } which, whether the potassiums this Cunous alloys 
sodium was in excess, were fluid at common temperatures. The cam- 
pound coataining an excess of petSMium was even light thkn pot 
assium (probably from its fluidity) All these alloys were in the 
highest degree i^ammable When a globule of the fluid alloy was 
touched by a globule of mercury, they combined with a heat that 
singed the paper upon which the expenment was madg, and formed, 
when cool, a solid so hard, as not to be Cut by a knife 


(To be conimued t» our next / 
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II 

On the Produetton ef an Actd and an AlkaHt from pure 
Water by Galvanum In a Letter from Mr CiiAELEf 
SYLVLSrEH 

To Mr NICHOLSON. 

SIR, 


Soda and rou- q long time ftincc I had the pleasuie of com- 

duced^from luunicatiiig any thing to your valuable peiiodical work, al 
water by gal though 1 was under a promise to send you something de- 
ijWFeon the subject of the production of soda and muriatic 
tet^irom pure water, by galvanism I should not at pre- 
y have ventured to have offeied any thing on this sub- 
' .|ect, Inowir g* that tne tide of opinion must have gone with 
the decisions of Mr Davy, who has said, that the acid and 
lillclali are pioduced from foreign matter in the water, or in 
the vessels employed, had not the truth and consequent 
reasonings of my experiments been strongly supported by 
many recent ficts, brought forward by Mr D himself 
Mr Davy s AU the experiments, in which Mr Davy has produced the 
fxpcnracDts apparent bast of an alkali, an earth, or even acid, are no- 
thing more than degrees of the same process, by which the 
alk&ii IS produced when puie water is exposed to the gal* 
^nic influence, and it is ecpially evident, that all the 
laadaPEDxy bodies he has, in these experiments, operated upon, are 
of liidco* hidrogen I have not the least hesitation in say- 

Acidandalkiiitilg^lllial the acid and alkali can be produced, from pure 
TA abundance as not to admit a doubt of their 
Flectncal ^kM^^denved from the water, or the apparatus. The im- 
porlauce of the electrical agency m chemical processes ap- 
cesses poors principally to consist in hidrogen and oxigen being 

foimshod m thtir nascent and pure form , for it will be le- 
< eellected, that m nil expeiimeiits, in which the alkalis and 
the earths ba\e appeared to be decomposed, the presence 
of water has always been essential to the changes pio- 
duced 


laidapED^ 
icief of liidro^ 
fcn 

Actd and alknill 
produced vOfJ 
abundance ^ 
Flectnca! 
a^ncy in che< 


Wattr with It IS therefori probable, that wnter witl^iflerent poi- 
nvigen firms ©xigen foims and products and* with hidrogen, 

ds wi^h ^ 
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Rlkabs, earths, and metals In the expenment, where pure hidrogen, al- 
water IS exposed to the galvanic influence, sepaiated 
two portions by some moift conductor, the oxigen is pre- 
sented in its nascent form, and an acid is pioduced, from 
that substance combining with the water , and at the 
point where the hidiogeti is presented, an alkali is formed, 
by a similar fixation of hidrogen In the preUnde<l de- 
ir^ompobition of potash, the alkali combines with an extra 
dose of hidrogeu, forming the metallic globulus And 
when a metal was said to be produced from ammonia, form- 
ing an alloy with potassium uinnikible for its little specific 
gravity, the effect could only be attributed to that itietul 
combining with i still greater portion of hidiogen ■!. 

The electneal doctrine of Mr Davy is so replete Mr DawN 
truth and consistency, that I am cveiy day more 
with It It would stem, tint wi hive only two kinds fcf oi Ivtwokmd* 
simple matter, one sonu thing like oxigeii, posnessiug the 
effects of ne^Uive eUctncity m the greatest degree, tba 
other a general inflainm ible substance of the natuie of hi- 
drogeii, endowed with positive electricity that each of 
these bodies has a constant repul^on between their homo- 
geneous particles, and hence is pcnnaneutlj elastic, that 
equal portions of these bodies combined would constitute a 
body of the greatest possible densitv, from the attraction 
being at a maximum and that, as one of them predomi- 
nates, the attraction becomes less Hence it appears, tfapt No a 
the particles of sniiple matter aie repellent of each other, *‘™pl« 
and that no solid body can be considered a simple body 
A friend of mme intends soon to favour you wHb a more 
extensive essay on this subject- 

If you think the aboie observations will at aVl interest 
the readers of your work, their insertion id your next will 
much oblige, 

Sir^ 

Your humble servant, 

Derhy, June 23, CHARLES SYLVESTER. 

1809 

This letter came too late for insertion last month It 
seems proper to notice, that Mr Davy states the decompo* 

S 3 sitioD 
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•ition of potash &c , where no water was present* With re* 
gard to theories, there must always be great difficulty when 
inductions are made and generalized beyond the support 
afforded by the facts Specihc facts duly arranged in sup- 
port of each other arc the great desiderata of science. We 
possess many, the happy af^quisition of our own time, but 
we are in want of many more 

W N 


III 

Account of the Decomposition and Recomposttion of Boracic 
Acid By Messrs Gay Lussac mid Thenard ♦ 

Deeoflnpoti On the ^Ist of June last we announced tn a note read at 
scid announc- the Institute, and we published in the Bulletin de la 

cieU Philomatiyue for July, that by treating the fluoric and 
boracic acids with the metal of potash we obtained results, 
which could only be explained by admitting these acids to 
be compounds of a (ombustible substance and oxigen 
However, as we had not recomposed them, we added, that we 
did not give this composition as completely demonstrated 
Since that time we have continued and varied our researches, 
and aie now able to assert, that the composition of the 
boracic acid is no longer problematical In fact, W can de- 
compose this acid and recompose it at pleasure 
Method in To decompose it, we put equal parts of the metal and 
very pure and well vitrified boracic acid into a copper tube, 
to which a curved glass tube is fitted The tube of copper 
IS placed in a small furnace, and the extremity of the glass 
tube in a jar filled wrth mercury ITie apparatus being 
thus arranged, the copper tube is heated gradually, till it is 
slightly red hot In this state it is kept for some minutes 
The opiration being then finished, it is cooled, and the 

• Journal di I’hjMqw for November, 1 80S, Vol LXVII, p 303 Mr 
Pavy * e<p«-rimenin uii the boracic acid will appear in the course of the 
paper, of wmch the commencement is given tn out present number 
bee also Journal, vol VX, p 33U and Vol XXI, p J7d 


matters 
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matter taken out The following are the phenomena oIh 
served tn this experiment 

When the temperature is about 150* [302* F ], the mix- Phenomena 
tore on a sudden grows highly red, us may be seen in a 
striking manner by using a glass tube There is even so 
much heat produced, that the glass tube parti) melts, and 
sometimes breaks, and the air of the vessels is almost aU 
wayi expelled with force From the beginning of the 
«*xperiment to the end, nothing h disengaged but atmo- 
spheric air, and a few bubbles of hidrogen gas, not an- 
swering to a fiftieth part of what the metal emplo}ed would 
give out by means of water All the metal constantly clis^i 
appears m decomposing part of the boracic acid, and tlie 
two substances aic converted by their recipiocal action into 
an olive gray matter, which is a mixture of pot ish and the 
radical of the borocic acid This mixtuie is extracted from 
the tube b) pouring in water, and heating it gentl) , and 
the boracic radical is separated by repeated washing with 
warm or cold water Befoie this washing it is advisable to 
saturate the alkali contained in the mixture with muriatic 
acid for it appears, that the boracic radical can become 
oxided, and then dissolve in the alkali, to which it gives a 
very deep colour What does not dissolve is the radical it- 
self, which possesses the following properties 

It IS of a greenish brown colour, fixed, and insoluble in Proper les af 
water It has no taste , and no action on infusion of litmus l^**® ^ 

or sirup of violets Mixed with oxlmurate of potash, or ni- 
irate of potash, and projected into a red hot ciucible, a 
vivid combustion ensues, one of the pioducts of which is the 
boracic acid When it is treated with nitric acid, a great 
effervescence takes place, even the cold and when the 
fluid IS evaporated, a great deal of the boracic acid is ob« 
tamed But of all the phenomena produced b) the bora- 
cic radical in its contact with different substances, the 
most curious and most important are those it exhibits with 
oxigen 

On projecting 3 decig [4f grs ] of boracic radical into a 
silver crucible scarcely at a dull red heat , and coveiing the In oxi- 
crqcible with a jar holding about a litre [a wine quart], fill^ * 

ed wish oxigen gas, end placed over mercury , a combus- 
tion 
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tion of tlie most instantaiipous kind tubes place, and the 
mercury nsts with such rapidity half way up the jar, as to 
r4>se it forcibly lu this expjpnrotnt however, the combus- 
tion of the boraric radical is far from complete What 
prevents this is, that the r4j[iud| is at oiue convcited entirely 
into the state of a black pvide, the existence of which wc 
thenconverten think we have perceived , anfi the external parts of this ox- 
ide parsing afterwards to th^ state of boiacic acid, they 
me’t, and thus defend the interior jmls from the contact of 
the oxi^^en Accoidirii^ly tp buin them compleUl} it is 
necessary, to wash them, and place them afresh in contact 
with gas, still at a chciry led heat , but then they 

burn with Uss violence, ind absorb less oxi^en, than the 
first time, beciusc they are aheacly pxided and still the 
external paits, pissing to the stale of boratic acid, which 
melts, prevent the combustion of the interior iiarts , so that 
to conveit them all into boiucjc ac id, thtj must be subject- 
ed to i gieat number of successive combinations and as 
many washings 

In all these tombustions a fivation of ox, gen constantly 
take^ place, without an} gis being disengaged, iml they 
all aftoid product so acid, that, in treating these pi odiicts 
with boiling watei, bortcic acid is obtained alter suit ible 
evaporation and retiigciation, a sprcimcn of which we pre- 
sent to the Institute 

Burns less vi- Las Iv, theboiacic ladical compoits itself in air precisely 
nlon oxigpp, with this difieieiict onh , that the combustion 

1% less vivid 

Thebaca From these expeiiments it follows that the boracic acid 

coiubu nble compcscd of oxigen and a comhustible substance Jttvery 

lueulhc thing convinces us, that this substance, lor whic b we pro- 
pose the name of borCt is of a pec uh ii natuie, end ought^to 
be ranked with phosiboius, carbon, and sulphur and we 
presume, that, to acquire the state of boracic acid, it de- 
mands a laige quantity of oxigen , but, before attainin^j 
this state, It becomes a black oxide. 


Oxigcn fixed, 
bur DO gas 
evolved 


Note, by the Authors 

yormer trials ^ Several chemists have made expeiimeuts on the decompo- 
sition 
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jtition of borac^c acid, iirhence they have deduced different to decompose 

boracic acid 

consequences, 

Fabroni asserted, that this acid was only a modificutioRof 
the munatic See Fourcroy’s Chemistry, art* Boracic 
Acid 

In the Anoalesde Chimie, XXXV, p 302, we find a 
long series of experiments on the phenomtua exhibited by 
boracic atjd on treating it with oximunatic acid These Suppo^ to 
experiments arc by Crell, who infined fioin them, that 5 ^”****^ **** 
-carbon was one of the dements of this acid 

Lastly, Mr. Davy, subjecting moistened boratic acid to 
the Voltaic pile, observed trai.es* of a b|ack combustible 
matter at the negatne pole, but lie sajs, that being occu- 
pied lu reseaiches upon the alkalis, he was unable to follow 
up this observation See Mr Dav 3*6 paper, which arrived 
in France two months ago, and an abstract of which wasm- 
sei ted in the Bulletin de h SocUte Piiiomatique for the month 
of Novembei 

Thus hitherto the principles of the boracic acid were not 
known It IS true, we h ul announced to the Indtitute, 
that this acuji contained oxigcn, and consequently a combus- 
tible substance , but, as wc had not lecomposed it, we did 
not consider its nature as determined 



IV 

On the Influence of Galvanic Electricity on the Transition 
of Minerals, r^ad at the Meeting oj the Mathematical 
and Physical Class of the Institute^ the I3th of July, 

1807, by Mr GuYTONf 

On examining fiye years ago a natne oxide of antimony Native oxide 
found in the province of Galhcia, which had been sent me 0 * snninonf 
b} Mr Angulo, inspector general of the mines of Andalu- 

* Mr Davy'q own expressions are I find, tha a dark coloured com* 

« bustible matter is evolved at the negative^urface ** See Journal, vol 
XX, p 331 


f Annales de Chimie, vol LXIII, p ttS 
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«fat I voft led to consider this mineral as a transition from 
the state of a sulphoret to that of almost a pure oxide» 
which roiild have been effected only b} the decomposition 
of ^ater, determined b} a subterranean electricity precisely 
sitnilar to that we obtain in Voltu*«« apparntus* 

This shewn by external appearance of this mineral, which still evi- 

iuappesrance dently exhibits the structure of native crystallized sulphuret 
ot antimony, and even in some parts the remains of a me* 
tallic lustre, leaves no doubt, that its entire mass wasongin* 
all} a sulphuret of antimony, the particles of which had un- 
dergone the slow and successive action of some agent, that 
bad altered their composition, without disturbing their re- 
spective anangement, precisel} as we see in petrified wood, 
that retains its oiganlzanon 

The principle The p roots on which 1 grounded this explanation, and 

■pplicabic to thf applications I ha\e made of this principle to the forma- 
oiherfossila ^ i i* i i ^ j i . 

tion of other fossils, as the pyrites termed hepatic, gray 

copper 01 e, Lc , ha.\e b^en detailed in a paper inserted m 

the Journal ot the Polytechnic School, tor July, 1&CH2, p 

308 ^ 


Mr Davv s 
ideas liinihr 


£xpcrimi.nt to 
confirm the 
f^ct 


Apparatps 


Splphuret of 


Mr D'lvi’s Mews on the same subject, given at the end 
of his excellent FaVe lan lecture read to the Ro}al Society 
on the sorb of November, 1806, where he speaks of th« 
slow and lUiit opeiations of natural elertiicity even on the 
nnnoi il s\ stem*, inspired me with the idea of endeavouring 
to corroboiatc the inferences drawn from my former results, 
by petforming the experiments with the more powerful op* 
poratus, which we at present possess, 

Messrs H ichette and Clement were so good as to assist 
me in this undertaking We formed a battery of 64 plates 
of copper and zinc, 15 rent [near 6 inches] long by 10 
cent [near 4 inches] broad, ailording a surface of 9000 cent, 
or about 1260 Fiencb inches square 

This battery was arranged in Mr van Marum’s manner, 
that IS, distributed in four piles, the first two of which were 
plpctd in a plate of copper with its edges turned up, and 
suppoited b} an insulator The pasteboards placed between 
pairs of metal were wetted with a strong solution of soda 
A piece of sulphuret of antimony was placed lu a small 




• bee /ouraal, vol XIX, p 62 


glau 
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gUiB two thirds full of distilkd water, and a communicatioD antimoiij ««« 
was established between the water and the two poles of the 
battery bviineans of two slips oi platina 

As soon as the bubbles begun to announce the decomposi«» SulpImiottaA 
tioQ of the water, a slight smtU of sulphuretted hidrogen cfowL 
was perceptible In two hours this smell was very strong, 
the water had assumed a yellow tint, and the surface of the 
sulphuret of antimony appeared of a deeper yellow, and as 
•t weie iridescent 

1 he slips of pUtma from the two poles were first &xed SiWer tanUdi- 
at some distance Irom the sulphuret, afterward they were®^^y 
brought near enough to touch it, and the uccelerition of the 
disengagement of bubbles showed, that the activity of the 
batUiy hud not slackened 

After the expiration oi four hours, the smell of sulphu* 
relied hidiogcn was peiceptible at a distance A slip of 
silver, well cleaned, being placed on the edgt of the glass 
without touching the water, w is in a few minutes covered 
With a deep black coating A diopof the water in the glass Acetate of 
immediately,, foimed a white precipitate in a solution of ace- precipila* 
tate of lead. 

That part of the slip of platina, which was connected The pUtmi 
witli the negative pole and immersed in the water, was tami&hed. 
black and that which communicated with the possitive 
pole had a slight yellow incrustation 

The battel y having lost almobt the whole of its activity ThesulpburuC 
at the expiration of eight houis, we attempted to take the covered with 
piece of snlphcret out of the water, but the motion sepa- 
rating part of the yellow powder that tovered it, to collect 
this we were obliged to throw the whole upon a filter 

This powder, dried in the air, exhibited the same reddish resembling tho 
yellow tint as the native oxide of the province of Gallicia, native oxide, 
and the fragment still retained evident traces of it on several 
points of Its surface, when scarcely any remains of metallic 
lustre weie distinguishable 

Hence we may presume to give this product of our imi- differing 
tation of the processes of nature as differing from the mo- onlv froin tho 
dels she presents u s only because the portion decomposed 
bad not reached same depth, and acquired the same 
consistency , in other words, because the result of an opera** 

tion 
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tion of 1 few hours cannot be perfectly similar to that of 
another, the tSuration of which dt pends on a undorm sue* 
i C'^sion of Q^^ents, and the slowness of which prevents all 
possibili/y ol Its bcinp^ disturbed ^ 

Jf now we I oasider, that no one of the substances, which 
we nny reasonably presume to exist in the bowcU of the 
Larth a< th in i sinnlai manntr, or piodncis the same chan- 
cres in snl[ihu>et of antimony when onct iotmed, as I ha\c 
«.hown III tht paper punted in the Journal of the Polytech- 
nic school, there appeals to me no doubt, tint the ti insit - 
on of the sulpiuiiet of antittio ly ol tin iirovinceof GalUua 
to the slat€ of n iti\c oxidi (ni wl ich it loacs more than 0 17 
of sulphur, ind acquires 0 lo of oxi|^en) results diitctly 
from the decomposition of \va‘(i by mic electncity It 
it be strictly poseibh for tlu same cfticl to be pio luced by 
adifftrent rmsc, it is ccrHin, that the iiiutaiicts irt much 
moie rait, tlnn is tonimonU nppo^ d, 'imltlntthc greater 
rmnibc r appe irs tobi long to thi<; t lass only bt r •\iist we con- 
found the remote with the mimidiite caust, tla pioecgs 
with the ehemicil action, thefonn of tlie nt with the na- 
ture, and, if I may b< allowid tin < xprc'siou, the handle 
with the tool l>ut when the eiket is characteiised, as in 
this paiticnlar e isc, by circumstances that impunt on it the 
seal ot a distinetcausc, and excludes any otbei kiiownciuse, 
wi have not a piobability only, tlie cutauity of thecdusc is 
equal to the ceitainty of the efleet 

We ha\e since sought for new proofs qf this conc'luMon^ 
extending oui experiments to other mineials, wheie the 
signs of a transition of this kind were most manifest 

Sulphiiiet of non, pool in metal, hard, compact, and of 
gu it lustic, merited attention in this point of view nioie 
partuulnrly bee apse the pyrites ol lleitzofF, which is found 
m the sinu stite of altci ition, in its pnmitne state resists 
the iction of the most pow* riul solvents, yielding only tp 
the nitric n id and tf c mtro-muiiatiC 

On i pynles of this kind, and thu gray** silver oie (crys- 
tal 1 1 od fahltrzj, we endeavoured to produce analogous al- 
ii ntioM 

P^ in^ f xpostd in distilled w itei to the letion of the same 
and communications cbtublislad in a >iiuilar 

uiauuer> 
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inaiiner, the smell of sulphuretted bictrogen was perceived, acted upon m 
and the water rendered turbid , the slips of platinawere ro- ^g*****'*^*^ 
loured, ns in the former experiment, black on the negative 
sides, and biowmsh yellow oo the positnt , the watei, which 
was strongly acid, precipitated ac* tate of lead , and the fiag- 
nieiits of the sulphurets were left in a state of division, al- 
most pulverulent, and co>crcd with ptlhcics of a dull colour 
and without lustre 

The sulphiiret of iron in particular exhibited a very The sulpTiiPak 
striking alteration on its surface Having attached the con- of il||n mflaoir 

doctors before wa«.cr was put into the glass, the sulphurct 
was vividly inflamed, which astonished us the more because 
in a p ecedinj^ experiment i frnt^ment of lianspareiit na- 
tive sulphur did i ot exhibit the Ic ist sign of in da in in at ion, 
when touched with the platina ex( itcr undei a jir tilled w^th 
oxigen gON, though the batteiy wasi powciful enoiiglii:o burn 
the iron wii c 

It even appeared to us, in the last experiment, that the 
infl imrn itipn of the sulpburct took place instantaneously 
after it hid been covered with water, but the cflect was so 
rapid, til it we daie not asseit tins as a certainty 

We purpose to pursue these experiments, and in the expfin 

mean time I tbipk I may conclude, lint lliosc of which 1 
hive ]U»t given an account, while they confiirn my expla- 
nation of the transition of biilhant cr>stjllj/td sulphuict 
of antimony to the st itc of lu caithv \elIow oxide , without 
losing its con figuration, afford a new mt in foi interrogating 
natuie lespectmg the composition of bodies, the propor- 
tions of their c< mponent pait , and the succession of chan- 
ges effected in then combinations The desulphuration of 
ores IS one of the most important points in mttalluigy , and 
if, 111 the predCiit state of our knowledge, we c ui scarcely 
discern my possibilitv of availing ourselves ot this mean m 
pro( e es in the large wav, those of assaying cannot fad to 
derive more certain results from its application 


V, 
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OnArt/fictul Sandstones^ that hane undergone a regular Con- 
traction tn the Fire j by Mr Alluau* 

AttoficUl ^and (^N examining with Mr Leopold Chovaillers the scoriae 
produced iii the operation of partinf^ bell metal, which was 
performed under hts direction at Limoj^es, 1 found masses 
bf artificial sandstone, which by a legulai* contraction had 
divided itself into prisms, precisely resembling the basaltic 
columns, that exist lu all volcanic countries 
Tomposawn Thc»se sandstones, which served as a cupel to the melting 
«| the ktone f^j^nace, are composed of a fine grained sand, the remains 
of granites the otlu r com])onent parts of which had been 
decomposed To separate them, and obtain the purest sw 
liceous grains, they wtre carefully washed and decanted, 
they were alteruard mixed with water loaded with clay, to 
impart to thoiii the bodv requisite for their use, and a little 
charcoal powder was added, which, diminishing the points 
of contact between tin siliceous particles and the metallic 
oxides, rendered them less vitrescible, and thus piolonged 
the duration of the cupil ot the furnace 
planner in To term it, a stratum ot this mixture 15 to 20 cent [6 or 
8 inches] thick was placed on the floor of the furnace, and 
strongly beaten down as it was gradually dried by a gentle 
heat After being used a certain time, it was necessary to 
^renew the whole stratum, and all the sandstones arising from 
it had experienced the same contraction^ 

IlstrxtuM 'Ihe upper part of these prismatic sandstones is covered 
with a scontied metallic stratum 4 or 5 cent [about l^or 2 
inches] thick, that serves to hold together all the prfims, 
which .ire notwithstanding easily separable The degree of 
htat bus been more intense near this stratum, than in the 
inferioi part accordingl} the sandstone there is harder and 
more compact, being difficult to penetrate, while the 
Qthe'^ extremity of the prism is easily ciumbled by the fin* 
g«rs The fire however bas been sufficiently violent through^ 

* Abridged from tho Journal 4t Ph)sique, vol LXV, p 2J8 
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out the whole thichness of the mass, to vitrify the metallic 
fragments dissemiDated thrdugli the sand 

These prisms extend to the length of 15 cent [5 9 inch ] FlgurSi 
and from 1 to 2 or even 3 [0 39» to 0 78, or 1 18 of an inch] 
in diameter They are parallel to eat h other, and have their 
axis constantly perpendicular to the metallic stiatum that 
covers them Though the number of their sides is not con- 
stant, they are most frequently six Their edges are sharp, 
and pretty straight 1 heir faces are not strictly planes, but 
a little concave, and, what is remarkable, they apptar to 
have been more poaerfullv heated than the interior of the 
prism, a circuinstanie I conceive to be ascnbed to the last ^ 
molecules of caloric, which have escaped as through so ma- 
ny rbanneU by the clefts or intervals, that were formed be- 
tween the adjacent faces of the prisms 
When these sandstones have not been so strongly heated, Jjj 
the aggregation and prismatic division is not so well charac- arranged m^a- 
terised. Then too the charcoal, deprived of the air neces- riUeUtrau 
sary for its combustion, has arranged itself in longitudinal 
zones parallel with the axis of the prism, and so as to leave 
between them intervals of 2 or 3 millim [O 7B7 or 1 1 8 of t 
line] This singular phenomenon appears to me occasioiud 
by the caloric, which, absorbed by the metallic stratum 
taking the shortest course to reach it, and find mg its( li 
stopped in its pi ogress by the particles of charcoal equally 
disseminated through the mass of saqd, pushed them ^sid< 
to the right and left b^ imperceptible degrees to open itself 
apassage, and hasthus dispersed them in little ( aia!ltlBtrat|| 
or threads, as if they had yielded to the lJ^\s or aflinit}, 
which always tend to bring together homogcnc^l particles, 
wlmn they suspended by a fluid in a suitable state of rest 
If we invert one of these masses of ‘.andstone, it is a very 
good representation of the bottom of a basaltic stratum In 
short it IS impossible to hace a more perfect model of its 
mechanical division* 

Naturalists have already remairked^la}s, that have undei- 
gone a regular contraction m the fire but, beside that silex 

* Th^ piece I preserve in my collection is aboyt 4 det [I5 J inches 
long,] and 2 dec [7 inches and three quarters] broad 
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form^ inoro than nine tenths of the tn'iss of this san(li»tone 
of Mr Chevaillers, this effect had not been ohsei vtd in such 
a constant manner on surli large blocks, as Doloniieu said in 
spe ikmg of the t onfll^uration of b isaltcs An efiect so iie« 
queiitl) i( prated must have itis causes 

Rrjlcction^ on the eovfic^uration of hasaltrs 

At i time when mm wtie ignonnt of the first pnne pies 
of r r\atal]o^iap}i\ and but lew ci Vatils weie known, it was 
difficult ciitnnl\, to avoid eonfoiiiuling with them soli(]> 
til it exhibited borne exUiiiil appear ince of thiir reyulnitv 
Tims Cionstedt,\\ tlUiiuw, and other celebrated natm ilists 
thouglit btsaltic prisms wcie the direct pioduets of cr)stal- 
lizalion 

Rouu dc LiaU at hr t adopted the mibtake of his prede- 
cessors but he had seirecly raised the veil, that enveloped 
the mechuiismof cijstalliz ition, when he sought for an- 
other raufat of the prism Uic division of ba iltes, and then 
the httppv idea of a eontiaction oiJered it*-* If to hib inmd 
Rut suite the genius of H lu) h\s developed the thtorj 
of erystalli/atioii itisieh a leuned manner, mav we not 
be istouislied btill to htid natuialis^s, who are desiious ot as- 
similating bdbiluc eoluuma with the productions of legulai 
•ggu^ition ^ 

Scttinj. a ide thcrefoic ever\ idea of the rr\ stall izatio i of 
basaltes, 1 bhall eunfiiie my sell to the nfutation of a slight 
objection ot its pirti/iiis to th luimoious proofs of its 
contriition, and I shall ittempt to lo’low its mechanism, m 
ex'*! 1 mnj: the I ivvsto which ootlitb are subjected in tooling 
They idi iP, that tile coohng of the basaltcs must have 
occdbioiud liivisioi s tint vvtuld natui illy give rise me 
foiiiib, but til y add, lhai, thest forms, resulting Yioin 
chime and a thousand difft lent aeeidentb, could only be 
\c \ int^ulii, and not piodutc v ibt column'^, as remark- 
able loi llu I to* tlu n lie im arrangement that 

eliai ictt 11 tb (lieu exteiiSiVv- n is t ^ 

CiP whv 4ion\d these to un ot^ i nd ou accidents guided 
b\ the hind i chance^ Itancuneeive no reason for this , 
finite iJ the e ill t of the contraction be constant, and if 
the manner in which it opt Pes be always the same, ought 
^ rot 
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*iot their resultb to heitv the bt uiip of this unirorinit> of cir- 
Furnstances ^ Do not the c mcks of cla> <liied b\ i scorchmij; 
sun sometimes exhibit pol}y;oiis ncaily ut»u’ ii ^ Do not tlu ^ 

erackein the of potter}, which supdfiomn} exairnncil 
appear dcstftuK of b^raincti} , ie*-cmblt on tiosfi inspec- 
tion a kind ol inosait issu n» from the hind of a sini^le^r- 
ti t> 

Ml Patrin eien ra^ntion*' a piece of nnuent enamel m R^enUr cracks 
the collection of Mr Dolom eu, tin siiifue of whn h e In- 
bits lhrong;hout hcxaii;ou il b^iius, repr< tntinq:m inn latuic jiduon 
a horizontal section of a basaltic cuusewa} Uiit who cJii 
concenewith him ihit these hexafTons are thectitrl of ci Vi- 
talii zal ton '' Is It not erideiit, that the metallic ba&e, on 
vhichthe eiumel u&ts, Uin^ cipab’e of gieater ddatation, 
may under Gallons ciu u instances line occasioned crai ks, 
the unusual lepuUritv of which ^nes at fust sight an erro- 
neous idea ol tiieir c iiiscs ^ 

The basiltic pu'^ms thin lie the result a regular con- fhi coolmjinf 
traction, uid the h} jiothisja of Dolomicu, which «^cnbt 8 it 
to a refri^ti ction icc derated by the contact of a bod) tliat 
quickl) imbibes t iloiic, agrees peikcll) with thcdivi ion of 
the sendstont of Mi Chevaillerb, the suiface of winch i > i o- 
vered witfi a scoiificd rnctalhc stratum serving as a conduc - 
tor to the cdoi ic 

If ceoloffibts be not ajirted on the formation of bu^akes, aa 

. ^ ^ f I 11 , .anentiniK 

they cannot reiust to admit, th it calor c pi iroi ms one of formation 
the piincipal parts in it, whether it act alone or hi concti^ 
with other oolvent ga**sej, known or unknown to n I’or ilists 
and the latter, as the) are extricated, may fuinish a alojous 
results. 

lll^en a body is strong!) heat-d, if the action of caloric Eff-cts of a 
come to cease suddenl), the body expeiitnces the most in- J jJ ^ 
tense degree of heat at the instant when the caloric escape ncy 
In fact, the caloric, rushing rapidly toward the body lliat 
absorbs it m proportion to the strei^h of rts aCinitj, ac- 
cumulates on the par^s whiih it traveitfes as a powder does a 
sieye, and sets in motion the particles of the body 9 which al- 
most at the same instant are bnskfy separated and left to tlic 
attraction of cohesion, that tends to unite them *7pher( 9 
of attraction are then e tablished betwi*"n the particles of 

caloric 
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caTonc that are flying off, and those of the substance itself^ 
which tend to nnite 

If this substance be a good conductor of beat, and the 
attractive power of its particles equal the expensive power 
of the cnioiic, it will return to Us natural state without 
change of form Such is a metal iti fusion, which is left to 
cool gradually 

If, under Or same (ircumstinces, thecalorn., rapidly ab« 
SOI bed, IS sep II del in sue rclfive strata, this Bulistance will 
scpaiate into plaa* s, whuli will be peipepdicular to the di» 
rection the c iloru Ukes to esc apt Such is the case with 
cast iron in lus on, the suffice of which is wetted to ^epaiato 
thill cakes from it i cause unulogoiis to what may have dit- 
vided baaaltes into Itues, or thin strati, either perpeiidi* 
cular to the axes of the piiMns, or aiound a globuiai mass 

If, the motion of the caloric being unifotm, the attrac* 
tion of cohesion do not equal the cxpurRile power, the par- 
ticles of the substance will remain dilated , and then, if it 
be a good conductor of heat, the^ will iiiaintam their situa- 
tion without cxpciiencing any division Such is the effect 
of tcinpeiing steel, where the cohesuc powei of the parti^ 
cles of non is broken by the interposiiioii of caibon But 
if the substance be not a good conductor of heat, it will 
fall to powder, as quaitz strongly heated and immersed iii 
water The first of these circumstances h is perhaps never 
occurred m volcanic productions, but the other must have 
been very frequent 

To obtain prismatic divisions, let us suppose a basaltic 
Itiass still in Its pastv state coveniig a considei able plain , 
and which, }ielding to the laws of gravit\ , idheres strongly 
to the base that supports it Then, if the expansive force 
of the Igneous or aqueous gasses happen to cease in^nse- 
quence of their sudden or accelerated extrication, the par- 
ticles, losing their fluid state, will tend to appioach each 
other, yielding to the laws of gravitation, and also obeying 
the attraction of cohesion thu^ they exert toward each other , 
and they cannot contract, but by follow ins; the diagonal di- 
rection resulting from these two powers But the extent of 
this mats, its gravity, and the inequality of surfaces, op- 
posing a general contraction like that which is experienced 

by 
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by •\ 4 ake of cl ly e\j>ab( cl to the fire on a support, thcie will 
uc»ce^'^iuty be a vib»d,tiou, and ciacks that will deteimuie 
’?pIitiL ot cttractioii, round wliii^h the partu les will U£>^lo« 
menu , ciiul the centres will be so iniuh more uuiiieijus^ 
and the racin less, as the attracts e lo ce is moie consider* 
a)>*e 


VI 

Obif nations on the Oxiu;cmz€d Wmatic Acid F i/ ^Ir 
lubtpii Mojo’y, Pjqfeswt of Pharmarentic Chtn strif in 
he Vedical Sd ool oj the In pe'^'ial U/aLer^itif oj benoOf 
^c* 

I^i ni ikin*^ o\i^cni''ed muri i c dc»d, I have eeveiiil tnues Oxirrun tit 

Ind 0(4 isiori ( bsn\e, i^lti having eiiii lied tl e receive , * 

til siueil uf 

info v^nich 1 h id ♦ lird the acul, and left it fev/ hours 
opostd lo theli^dit, tint the littU portion ot acid, which 
(Oil rnonlv adhtres t(' ihe iii«i'di of the tectuer, lost trilnelv 
its pcculiir « ittoralinaf smell, nod aequned an aiofiMtic 
odo ir p4 ifectU a lalooous to that of inuii me ithei I re- 
niiiktd besides, that the oxigemzed niumtic aeid, though 
rtf I lied in liotUes well stopped, and lot d so that the 
ciiinot exhde, vet, if it remain some time exposed lo the 
action ol the suii, not orilv ceases lo fume, but also 'c* 
quirca dll ethereal smell, similar to Miat of munacic alcohol 
or 4 ther 

Ihis transinut ition of oxigeuized into simple muriatic chan Red m a 
acid, without the excess of oxigen able to (scape, as 

altoo tlu (theieal smell it acquires by simple expo^'Uie to oxig nesezp 
light, led me more than once to suspect, that ihe oxi^eu in 
this i^ase, iiisteid of being extricated in the fo cn of gas, 
eiiteicd into iicsh combinations, &nd foimed ether 

lo convince rovself whethu ether were really formed, I Fthcrohta nc4 
took a bottle hlied with oxigenised mutmuc acid, which 
had been left exposed to light almost two }earsj and had 

* Annole de Chimie, Vol LXIV p ?64 
\ 0 L XXlll ~Aucust, 1809. T acquired 
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arqmi^d the ethereal smell I have mentioned, I sftturated 
It tvith mapiesi<», and distilled the vv hole in i gl iss retoit 
with a ver} gentle htat, till T had ohtnined i fi w ounces of 
a fluid, whuh I rertified aficsh in a sin ill retort over a lamp 
This afforded me a perferth limpid colourless liquor, of a 
very penetrating ethereal smell, and i taste resembling that 
of muriatic ether diluted with water Tt did not change 
the colour of infusion of m illow flowers and it did not 
take fire at the flame of i citidle b( in.^ still \prv dilute 
The small quantity ot liquor obtaini d b\ this pro'^ess not 
allowing me to proceed to i fresh rcc tihcation, to dcpiivcit 
tntirelj of the suptrabiind int witu it eontained, I mean to 
niakf mw tn ils with a larger cjn intit} of uid 

From tlu observations I ha\t thus bntfly giien, and 
which no doubt deserve to be repeated and eonhrmed by 
firther cxperinicrits, I am far fiom prt t( nding to explain by 
vague bypolb* 8CS the form ii ion ol atohol, or of ether, bj 
oxiinuri itK icid, and to point out whence it derives its com- 
ponent I Ills V\ e m i\ suppose howf \er, that i poition of 
cthti IS forimd it the time of distilling the oximurntic 
icid, ind thit tlu p< tent and buffoc itmg smell of this acid 
pKveiits tint of the ether fiom being peiecived In fact 
the eelebiiud Cbobe.it of Turin, m distilling oximuruitic 
acid bixtci n } tars ago, observed a volatile oil similar to that 
which Mr M estrumb had discoveicd some lime before 
him Mi Cbobcrt tclU us, that tins oil is of a \cllowish 
brown colour, 'vcr\ cleir, and analogous to the o/eum vznt ; 
]»iit th It it IS difficult to dtteimiiiL its precise quantit} , 
since when once separated it dissolves anew ver^ readih in 
the ae{ueous vapours, tint fill into the leeeivcr This 
chemist imagined he nii^bt estun ite the quintitv of oil ob- 
tainel fiom i mixture of a pound of snipbunc acid with 
eighteen ounces of muri i^c of *:oda at 30 or 35 grains 
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VII 

L I tract of a Letter from Ms KisAt, Apothecary at Re- 
mijfment, to Mr CAU^ r, Apothecary to the Emperor ^ oft 
the Coneersion of Malt Sptnt into l^inegaf, and on the 
Rtd Colour of Oil oj llempued * 

j[ TAKT the liberh iinpArtiii^ to ^Oll an ob'?euatjori M tt 
rej>|)(cUiiJ tin aitielc ol J\h Hibtitol Leilin, whobC pro- 

‘ 1 T 1 viugdr 

ctss \oii <ould not \ Illy without it I coiiiiiiunic'ilcd it to 
Ml ParriH ntiera twelvuao illi a^o, with several other notes, 
partofwhi<-h vv 15 inseited in tlit month of May, 1 SOf) One 
ol thes>e was on tlie \nicgir ot biandv, winch chime threw 
in my wi) I had mixed some malt spirit [alcool de bierre) 
vrith T 1 t qii d qu intity of w ittr, and added to it ‘*oinc 
beech chare oil Ijiiiiij; sit aside and I wa^ siir-* 

pn-jtd at tlie tml of a twehi month to had it cotivf rtid into 
a very ‘stiong vuus* n, and the unpleasant taste of the beer 

sub-siitiriy^ 

With >oui piM mission I will add an observation respecting 
the propeity of liquids to absorb different solai rays 

It IS known, tbit various substances absorb this or that Oil of hemp- 
Iiiniinous 1 ly, but I do not belieye that any owe lias men- 
tioncd thi piopcrty , that oil cl htnipseed, cannahn sativa 
X, , bis to ibsoib the led lays wheu they art diiect only, and 
to appeal of j hue blood-rcd colour , so that, being lighter 
than lape or liusu J oil, as it leturns to the upper part of 
the vessel it appeals equally red, without changing the 
colour ot llie oil it floats on Its use in the arts, since it 
offers moie resistance to the air than hiiseed oil, and does 
not skill \ne se crispe pui] like it, and its mixture with 
oils for the lamp being verv common from its low price, 
while It yields 1 thick smoke require a method of delect- 
ing it "I his that I liaye mentioned perhaps would answer, 
and even show the t fleet of the solar rays on different sub- 
stances 

» Vnnalet de Chimie, vol LXlf, p 261 
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Remarls an sontf Points oj IIi/<lto'taphy,b>j Mr LEBLANf» 


TTfir 


OJfuer tn tht J ten cli Navy^ 


t^ulf of Floiifl i, or now ba^iama C hinnel, is greatly 
frf rpieiili cl 1)V ‘='liips ol ill nalionb, that ti iclo to oi ciiiise in 
the f riilf of M(\!« o \it tliL lititudos irid longitiidcb ol 
the piincipil points in it haic not been fixed They ire 
not menliontd in the 1 ibks insntid in our ('‘oiinoiss nice 
deb limps, or in the T n^lish c olln tion entitled “ Tables 
rccjii siU Aicoidin^l) ire obliged to h ivt rec oui'>c 

to the most mode i ii < b iits T renth n ivigdtors list the Cit- 
iieril Cli irt of the All min Oct m pubbsiicd in 171) I, mdn- 
VI c 1 intl toirccted in 170- 1 think { c in show, that there 
cxiMS Micnoui in loiij^itudc of 52 with respect to dll the 
points of lh( gull f w IS U(* t(» notice this oa the following 


OI < ision 

On tin J5lh of f in r\ in tin ill ( i nooii) on board 

the 1 oudio^ int, \vt s I \ w n < t 1 brcikiis on the Noith of 
tin (<M it bihimi At 4 o c'ork we sc1,at i sin ill distant 
f nil K(\ jV HO if ind thitol \/end N 45" F by com* 
pas lit hiigitinh « i\cn b\ our tirnc-l ceptib No 40 
nd 7() udintd to thil i ii, w is» onU SO 17 »() , wliile 
that o\ the 1 h irt w m i l\ hi 1 > Whtmt it follows 
th it tin whoh couist of the gull h too far about 52 
of idi^Hcti i t onsid j ibh cuour i i those I ititudi s The 
going lul si lit of <1 k two tiinekcepcis lud been carefully 
obsLiitd dutuit*' < ai loiu sin it iht ii i\ niiidh Iheirer- 
rourswrtii ilmo'^t nothing itUr wc hil been it sc i eight 
da}s, wht n wi h id so mdiiigs abitasl ol L i]»l llcni\ 1 he 
rt suits given b^ tlu ob tr\ itions taktn with the leflectmg 
Hide give lb no le isoii to b ispeet anv thiii^ iin oin et in 
the lon^iludLs aid when we enttjed bust ihc absolute 
triout Oi No 10 \as ij K 7^ d digiei ailti a\o}agf*of 
thn tj-fi\ t d II s 

Giien Kt> Is o I of ttu pnncijid m\rka oi the Old Ba- 


Jinii lal de I li\si(]ue, toI 1 W, p 
y I tht didciuitc as la the uiiginal not 1 lowir^ vbcii the 
fTour IS 


h Alim 
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Ijama Channel The 1 e ill U dies* ei^elJ There 

IB a siiidll errour in the 1 ilitiuk of this Kev, as in our 

C oiinoisscince dtb 1 tmp liourio\aj»c 1 ascn t inn d il to 
be *22 7 9 instead of 21 oo * *^1 he viant ol toleral^t- « hurts 

of this ddu^eroits pait, m d nccts of comp innt, the 
ship s place on the cliiit i\jth sure d it i, lender tins uliBcrva- 
tion i 4 ti lasting foi those \sho sail without a pilrA on boird 
Ab to the longitude, it was dp^neible to v hat I obtained 
bv the tiinel eepe s Thi*^ kc\ must not bt confounded 
witli anothei of the eauie n line on tin south of the Ciieat 
Bank of Bihcima, ami alino,t in the ‘‘ uin Utitude 

The accuracy of both ui thf ol^eivations here given i 
h ive verified b> toinpin'iou itb tvcSjjarish cliaits pub- 
lished m 1779 nndei tm inn i\ of ’'Ti I rngiii, 'iiid de- 
rived from the Hvdiogi ipbci s it the Ilavaniuh 

1 know not vvh» u the t ititnctt ind long‘1 iide ol ‘-an S il- »n *'a]\aJo 
lador one of the j in tipil iitu** of hi a il, in tlir Buy of 
All S lints, au to bt Ivuin I Winn wt ineliorcd in that 
bav, Mr Foiistii, ( ipt nn iii the Poitu^iusi nav\, ind 
sunerintcnd int < th il Iniliiui, fold me, that its la iti It. 

was IJ” and i^t lon^it nU 4i 2i Vn 1 nglish woik in the 

hands of lU t’n ni\i^iti»r uf thit < ounti> , gives them 
4{} and 41 > So # i> i uh r ible i diih icu< c It d uu , to ji ly 

ifc niuih «tL4 lit on to tin Mib^wti is ou short stay would 

permit, uul 1 hid ii [ oitiuuty of^ndmg botli by lunai 
obseivations md tin tj t'f^ptis, that its ti ut loiigifiuie is 
about 41 j I In litUidt ot point bf Auto i\ I isctr- 
taiiied by st vt r d o* sen itions 1e be 12 5*) 8 Ihetniieof 
high wittr IS twtnty rmiiiti « tlnet, nn a i tiuit 1 he Vanuim ox 

variition of tlu needle the 4 , iii IbQb was 10 21 h ttciiu«*dP 


IX 

On the Spontaneous J 41 It ion of Chaifoal B G Sagf, 

Mcmher oj the Institute^ Launder and Director oj the 
jfirsi School oJ j\]iues ^ 

R dt ( iiiasi^iii appeals to have been the hr&t who ^ 
obseivtd, that chauoil was capable of beiiig set on fne bv 1 grinding 
kht pressure of millstones 

♦ Journal de Phytique, LX\,p 4-.J 

Mr 
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Mr Robin, commissary of the powder inilh of Essonne, 
has given an account in the Annales de Chimie, No 35, 
p the spontaneous infl'iinmation of charcoal from the 

black berry bearing alder, that took place the 23d of May, 
1801, in the box of the bolter, into whuh it had been sifted 
This charcoal, made two da^s before, had been ground in 
the mill without showing anv signs of ignition The coarse 
powder, that lemdined in the bolter, experienced no altera* 
tion The light undulating flame, unextingiiishable by 
water, that appeared on the surface of llie sifted charcoal, 
was of th« nature of inflammable ga*;, which is equally un- 
extinguishahle 

The iiioistuie of the atmos[)here, of which fresh made 
charcoal is very gricdy, appiais to me to have com uiied in 
th( d< velopement of the inflammable gas, and the combus- 
tion ol tht charcoal 

Jt has been observed, that charcoal powdeied and laid 
m 1 irgc he ips heats stiongl} 

Aldci chaicoal has betii seen to taki fjie in the ware* 


houses, in v^hlch il has been stored 

About thirtv uirsagol saw the roof ot one of the low 
wings of the Mint set on hre by the spontaiiLOiis (ombnstion 
of a I II ge quantitj of diarcoal, that hid bttn laid in the 
gai rets 

Fired in ]\Ii- Malet, comniisSiry of gunpowdei at Pont idler, near 

pounding Dijon, has si en charcoil takt tiie under the pestle He 
also found, that when pieces ol siUpeticand brimstone were 
put inKi tht chirtoil mortar, the explosion took place be* 
twten the fifth and sixth stiokis of the pestle *lhe weight 
of the pestles is «0 pounds each, Inlt of this belonging to 
the box of rounded bell metal, in whuh the\ terminate 
The pestles aie laised only one foot, and make 45 strokes 
in a minute 

Ingredients ft r |n rons»aquence of the precaution now taken, to pound 
grouncTsepa chaicoal, brimstone, and piltpetit separately no explo* 
nte^y sions tike place , and timt is gamed ui the I ihrication, since 

the paste is made in eight Iiouis, that foimeily required four 


Manu&cturc 


and twent\ 

Every wooden mortar contains twenty pounds of the 
piixture^ to which two pounds of water are added gradually 

Ihe 
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The paste is first corned it is then glazed, that is the corns 
are rounded, by subjecting them to tlie rotatory motion of a 
barrel, through which an axis passes and lastly it irdned 
in the sun, or in a kind of stove. 

Experience has shown, that bnmstone is not essential to Su]i>hur use- 
the preparation of gunpowder but that w hich is made 
without it falls to powder in the air, and will not bear car- 
nage* There is reason to believe, that the brimstone foitns 
a coat qn the surface of the powdei, and prevents the char- 
coal from attracting the moisture of the air 

The goodness of the powder depends on the excellence Goodness of 
of the charcoal, and tlitie is but one mode of obtaining this 
in perfection, which is disiillalton in dose vessels, as prac- 
tised by the Luglish 

The diarcoil of our powder inanuf ictories is at present 
prepared in pot^, where the wood lecents the immediate 
action of the air, wlndi occasions the charcoal to undergo a 
particular alteiation 


X 

IVieory oj iht Detonation and Explosion of Gunpowder* 
hy the same 

T a 

IlFSE two phtiioiiKiia, which take place simultaneous- Capse of the 

ly, aiisc from dilhrcnt causes The detonation is the noise, of 

that IS produced by the couibustion of two parts of niflam- 
inable and one of OMgeu gas 

The explosion, oi disdiirge, is produced by the water of and its explo* 
thenitriL, and that which results fioin the decomposition of®^°“ 
the two gls^cs, which, being expanded by the lire, occupies 
fourteen thousand times the space it did before , and acts 
in the same manner as coinpiessed air, to which its elasticity 
18 restored, and the explosive effect of which is produced 
without deton it ion 

The infiammation of gunpowder by means of a spa k its igmtion 
irises from the ignition of the nitre and brimstone. 


♦ Ibid p 42»i J 


The 
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SUTPHATES OP IIMB,' BAIlTTFfty AND LEAD 

Tbo inflammablp jrns prorlnoed bv the dpcorti|msition of 
tbe < h'liroal * , iiid th# ox firen from part of the 

nitrp||hrbirb ih df r ompo«ied bv the fire 

After the explo-ion of s^unpowdi r, we find the inside of 
the ffiinbirrel rontrd with a inixtuie of alkaline swlphuret 
and c h ircodl not decomposed I hio alkaline mixtuie at» 
tracts the moisture of tin att and forms a jrreasv roatin^ 
Within the barrel It it be loadtd in tins state, part of the 
powdt r a Iheies to the sides of the bi lel , and on di«charp-* 
in^ the piece, it c itf'hi s, ind produces what is termed 
han^rtun file Tbt band of a fowbnj’^ piece therefore should 
ne\er be used a second day without cleaninj^ 


XI 

On t\e Snlnhates of Lime ^ BaryteSy and I end 

Xn^ our last niitubci, p 174, wf ji)ivean auaUsis of two 
of these salts b> Mi J'lmts 1 liotnson, v\ho v\ is hd to the 
inquii) by the w int ot a}»reein< nt bftvnen (fitniibts jc- 
spert/n^ the piopoition of the pnnr plrs ol the nlpl ate of 
bmtfs Asimilii reison Ind ltd Mr Ltitbiei, mine en- 
gMife’-, to an investi^ition, which he hn inbultd in tliL 
Jovriutl diit Minesy loi \pril, 1807, tint has but lately 
Tea< lud this ( ountn Ilis iiiubsiscoi oborittstl it oi Mr 
Then son, ilttr whose papti it would be siipt fluous to 
IVIr Berth ti s, I shall theiefoic simply quote tlie rcbults 
he oVitainid 

“ hiom the expeiiiiients I ha\( ibove described it fol- 
lows 

*• 1 That pure common g\psmii, m whnteiei state of 
mechanical division it inay be, coiituins 21 oi 22 pt^cent of 
pure w Iter 

♦ III France chircoul of dler, poplar, >m 11 ow, &.c is alway used for 
rndkinp gunpowder lh<. micii n> uf iht o n oclucid b> su h char 
coal li icbs thill of rhdi 1 om bird<.rwood Tlu former, btin^. mort 
p TOiH, would requirt m »ic cir^ in charr than the latter, ai d thrjr 
cannot be said to bt. in ih stite of chircoil, unlc thcj 1 avc been di-, 
tilled for when prepar d by smotheung the fi e, t cit is always i jor 
tion redu( cd to the !»t te « f sh«.» 

2 Tint 



FUSION OP BARTTBS ^ ggl 

2 That the auhydious sulphate of lime, R hither ua^ bulphate oi 
tural or aitihcial, ami the nonaiih^Jrous sulphate lakined, hine, 
contiui the same propurtious of lime and f>ul]»huni^eid , 
tianuh , 0 42 or 0 43 of limt , and 0 58 or 0 5? of atid, iieai- 
Iv IS de erniined by Bergman 

“ ^ 1 hut the sulpnatc ut barytes is composed of at least sulpl ate of 

0 33 sulphuric acid, and at nfOh 0 0? ol bai}Us ’ 

“ 4 That the 'mean proportions ol these two s-ilts an mciuofbotr 
</ 425 ol liiUL, and 0 575 of ai id, foi the sulphate ot limf , 
and 0 005 of baiytes, and 0 3J5 of ttud, foi the suipliaU of 
bai \ tes 

“ 5 And lastly, tint in pure r dcined sulphate of fe id '^'‘Iphate of 
thiie are 0 69 of rnetdl , 0 jO oi sulphuiic diidi^and 0 05 of 
oxigen ” 

f 


XII 

Extract fiom a Titter of Mr Gi iilfn to Mr Descotiis, 
on the L^neous 1 uswn oj Barytes* 

Tt ippears to me, that tlic riencli chemists are jet un- igneous fus oa 

acquainted with the fusibility of pure baiy es bj hre, whuh bo\us 
Mr But liolz discovered, and disciibcd in ISOO, in the 2d 
numbt I of his Jjcitraege zur Er^ieiteiung and Beiuhiigii ig 
des Chimic 

If pure barvfes be heited in i platina or viher crucible, it siicrce»!s 
liquefies in its watei of crystallization Alter llns water is aqueou 
evaporated, it enters into fusion at a bright cheriy red heat, 
and flows like an oil On coolins;, it becomes n gi ly mass, 
radiated in i o butuic, which, when powdertd, rcdissolves 
111 water, heating more stiorigl} than lime, uid lecrystal- 
li 7 es in cooling 

Mr Bncholz, having hithcito orepaied his puie barytes Dossnottake 
pnlj in Pelletiers method, did not know by expenenci, with^^ 

that bar\ttb did not melt when it has been prepaied by the by decompo 
decomposition ol the niti ite b> fire, which it might hav e 
been expected to do, but which 1 have never seen take 

* niles da CheiniP, Vol LXIV p I68 

place. 
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place, eien with the stron^^cRt heat, Mr Bucholz and I have 
m ide fome experiments, to asrertain the cause of this, 
but vsf hft^e not \ et attained our object Neither an excess 
of t irbouK Kid nor the solution of yjiit ot the aub-p 
st ini c oi tlif Miicihh, ip]Ka)*< to be the occa'^iou of thjs 
diihifiKf, S(r( , on d ssohin^ the residuum of tin decotn- 
poMlKiri of th< iiitrah in water, v^^v little iiiholiihle matter 
nriiiitis lu proj oitioii to the qnantif} ot bir\tes, ind on 
adding this insoluble matter to pure barvtes in much larger 
proportion the hitUi is not pH\tnt(d fioui entering into 

fllSKHI 

We know not whether the prcMou** crystallization ot 
barytes b< ^lei ess iry to tin iusioti, ind coustquently whe- 
ther w itf i do not act som< pait in it This might he solved, 
by dccoTOfKsing tlie niti lU m i (iiicible of some material 
not acUd upon €ithrr by the niti \1( or blr^t^s We unde 
our ( ^pe^lml nt in r si!\«i ciiidble, but obi uutd no decisive 
Tisult, on ucouut of tin 1 ug( qu mtit} of silver, which the 
niti itc detached trorn the trucibU by tolicsion As we ha e 
not u <rmibl( of L,o!d, or ol platini, we cannot pursut* our 
experiment These obsen itioiis, it insc ilcd in youi AnnaU, 
may peril ips tend to an eliuidation ot the subject. 

Note f)i/ Mr DiScotils 
PropoTtioiK^ f>f The Fienth < hemists b i\e long known the igneous tusiou 
©nhesulphlu biiyti , iiid it wi^. with bui\tes thus fustd, that Mr 
dRtcrmineti Thtnard deleiiiiiiKd tin proportions ot sulphate of baiytcs, 
wuh fused ba IMc rnoii on Antimony, pubii hed lu 

iBOO ItwdslikewiM wiili fused biiytes, that Mi Berthollet 
has since determined tht pioportions of th( piiraiples of the 
fcimc salt As U the d'tfiuiuf m tiisibibty ot civstallized 
barytcK and tint whuh i'^ obi urn d fiom the decomposition 
of the luti itf 'Mr btrthollet will mikt known the cause m 
.. papei, which will be n nlrdin the 2d volume of the 3/c- 
wotres (VArcuit! His t \penmcnts relating to bary Its weie 
already hnislud when I lueivtd Mi Gehlcn’s lettei , and 
they had ei di o» t i on to a senes ot uscarclus, that are 
V/^tprncces now ( oiu imUd In Ml ib rlholbt s p ipc i it w ill ippcii, 
hi that w 1^ tiK c n t oi the fusibihtv uf Inn Its, is tlic 
two t* U nr iml tilt n < tf Tibiit hvve bii'^pt tied , and that 

it 
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it IS likewise the cause of the difference of the proportions 
ot the principles of sulphate of bar\tes given by tiie che- 
mists, who have attempted ai diHerent times to determine 
its composition 


XllI 

Note on a species of 'Manna, or concrete ^agar^ producedhy 
the Rhod alendroa Ponitcuni* 

j/V Few j ears igo Messrs Fourcioy audViiuju# I in n mark- Conrrete su- 
ed, that d (.oucietc siigir, or minni, exuded fioirt the re- 
ctptdcle of the flowers ol the pontu dwail loseba.^ * 

Mr Bose has lattlv observed it afiesh, and picsuitcd to described 
the Institute some giains ol this substauce collected by him 
from the receptacle of the fruit, seveial of whiih vvcie up- 
ward ol 2 mill [0 79 a line] in fhanieter Their taste and 
appearance do not diftci perceptibly fiocii the purest sugai- 
cundy, but it is nectssiij to be on our guard against this 
appearance, on account ol the deleterious properties sus- 
pected in the plant Mr Ut^eux has even found, that tluy 
leave an acerb srnatch on the palate 

The manna of the roseba^, atcoiding to Mr Bose, isdis- Reasons why 
solved during the night by the moistuie ol the atmosphere, wen, 
melted in the diy b) the heat ol the sun, and does not ex- 
ude from plants that vtg^tate viooionslj These are the 
reasons wh} it is so seldom seen Plants gi owing m pots, 
and shekel ed from thi dew as well aslrorn the sun, are most 
likely to fuinish it The grains above mentioned were col- 
lected from a plant, in which ill these circumstances united 

Mr Bose intends, if possible, to collect a sufficient quan- 
tity to anal) se 

* Annalos de Chinn®, vol LXIIJ, p 102 
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Ari Essay on Manures By Arthur Youn&> F R* S 
(Concluded from p 196 ^ 

7 hard and btahlc Dtnis^ 

Jt I ha^i 1)^ en 1 coinmoa noi 1 1 lillAtr\ lilt ^ bolli ujth 
lirmc t »cl w i,t s oa t ii’liuL, th.it tlmto to be 
inulj’t 1 01 hilK 01 uttpiith loi a loii^t 01 sh ipit t tune, 
ill! ici IT t iitatioo iiul fat lu) 1 h U( bioi ^ht i^lti Uw 

or 111 iii^ montlis 1 id lew 01 1 1 u opt i itioiis of turning 01 
niixing, to i (citain istati, invJiieli it is lead} and piopei for 
iipph lug to land 

J>ut thtie is atiollu r }stcin of u n i^cmcnr, viliich of 1 ite 
lias atti uNd i good <U I of ifttihoii iiid this m, '‘0 \ sc it 
f «bh as in idt If tins iiutl od bt n^^ht, no 111 tnul o is lor 
the man gciucnt of diin^^liills ue nttci a v, buicc uc ougl t 
to}ii\< no dunghills 

Ilasseiitr it? obstr\is “ fl < mau igt uic nt of tlit faimeu 
la Pit ud) Is iu„hl\ idvautagt oiis, in cootinuulK ian}ing 
^ thtir dung to their 1 lud rilhti linn U ning it to be t\* 
“ hiubted 111 their iaiin } uti, ni oidti tu be c micd out at 
X fixed pciiod i>} apphing the dung tjuite fu«Ii to the 
‘ lindj Its first fcriiRntution ib cii)plo>td lu lit i*ing the 
** boil Ihelutic dkali cant uns, lustt id ol being du- 
•* boUtd m the farm \aid, and earned oil by nun, leinHUis 
111 thi I ind, iiid 1lllplo^cs It, jl dkali be usctid to vtge- 
( itioij I he sii j,\v }tt cntin , better divides the boi* , itg 
* fl I Oil ntation ]noee((|b less rtpidl} , and is less idvaiiccd 
“ wlun the setd isbown, iiid const nuentU the dung ib in 
“ i bittei stitfc ftn funu lung x grt it q\i uititv of cuiboiuc 
‘ acid, which ^ ilhcrtt* ipptais to be, wiih iter, the piin- 
“ cipU aliiiie it of ]t\ I it*' ’ 

Jbi Oiiv' n 1 ks I u ^ niUrt sting tjiustion ‘‘ Do tlic 

Fii reintiiis ( f vt^tlum and inunul boibes, buried i few 
ii e n s* bi t iTti ifK srii, unduj^o tlic satxiP dci oiui os.lion, 
aIuu Ijiid o i I **1*9 ui fai 'll V ardss ’ lie coi etives tlit\ 
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do, and adds “ Though this is act om ^dished more slo\%ly* 

\el It IS atte ided with less lo-«« of carbonic at id, of vola- 
♦ tilo alkali, of hidioi'tn, and of tit fluid in itlci of heat, 
d! uhuh irc eniiltv.d mg'-! it «] i uilily dunng the ripid 
‘ iiuncntdtioii!! ot he ips oi lunniic, «id irc \\ isted 

in the atniosplieif , oi on iiujiiohtic ground i3v o ing 
“ dutiginaUss <1* t oiri})oscd •st ite, though it will leqiiiitt 
** *?onie time befoic it will he ptiftctlv dtcomposLcl and re- 
‘‘ du cd to larboiiic * Mill, it will in the end tot illy dei ij, 
iiul giie the smu (iuiiitit\ oi nutruiieiit to the loots, 
hut me»rt gi idiialb implied ** 

TLI»e testioioiiu g ol Knwau, Sennfbur, ind i)r Pe ir'.Oii, 
arc equull} in f ivoui of < ui mg dung lu'jh to the held 

Whit Is still more to tht pin o'*! , the thcoiy o' tl ese Tnd the prac 
able chemists issuppoited li) the authoiit\ oi iiiaii}’^ of tin tu f' of the best 
most skilful and judicious fanners fo inded on extensive ex- 
periments 

As dung IS a compound of anim d and \pg( table mnt^fri, Tv^^ture of 
but clueflv the latter, it must hi resolvable into the pri lei- 
pies of whuh fliev ue composed 

These print iph s, thus stpaiited by lecomposilion, will 
be riady agnnto eutei into the eompesitiou oi tin giowiiig 
vegetables The grand prop< itv ol dunj thutfo c is, tO 
yield immediate food to plants F iithei, it o’mus trie sod, 
if this be strong it ittioels moisture , 'ind b\ the fei me illa- 
tion, which it excitis in the sod, p omolf-lhr (V(o uuosition 
of whatever vtgctible particles nny l>» >Ip id\ in the land 
Its effects have powerful piogrcssive itiflu nrc, for the pto- 
duction of a greit crop oi leif, loot and s^dk, by its ^hode 
and fermentation leaves the land m bePer oidi r to produce 
succeeding crops 

The circumstances to be con«id< led in the receptacles of Collcctuiij* 
yard and stable dung are few but import int 

The first object to bt attended to is to spiead a liver of 
earth over the surface of the } ard Peal is the bc^t ioi tins 
purpose, with a portion of in irle oi chilk 1 1 want of this, 
turt, rich mould, scounngs of ditches, ind i^omc marles, or 
chalk , but not so much of either as to prevent the penetra- 
tion of the fluids, which should enter siifticientiy, to give a 
blick colour to the whole there is no necessity foi remov- 
ing 
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ing this every time the dung is removed As thcic ar^ no 
advantages from ferintntatioa in the inass till earned on to 
the land, no utti ntion shouhl he paid to pi event treading 
and pressing the mass But as it is bcnehcial to hue the 
whole as equal as possible, it is vtr) useful, that the stable 
dung should be spread over the suitace, and not left to ac- 
cumulate 'll the door Iht same observation is applicable 
to the riddance of the fit bullock stills, and the hogslies 
As heu} runs will at times, in spite of every pi ciaution, 
cause some watei to run fiom the \ iid, this should be it- 
r lived into a covcied icsirvoir, and pumped upon heips of 
i nth piepared to nctive it In summer weeds of every 
kind, that do not piopagatc fiorn the root, should be early 
f Ikcttd and spicad o\( r tin sinfice, is well as leaves in au- 
tumn , aud the foddeiiiig willi straw, if any, and the soiling 
on green food, should both be upon it for all loose tattle 

Fioni what has been siid it is obvious, thatdung requiies 
no pieparation, but it the richness oi quantity of the dung, 
oi state of the wcuihtr, (\cite too much fermentation, or 
this be appiehended, si itter every now and then uvei the 
surface some of the simc earth with which the 3ardwa8 
bedded, but not in la} ns 

As soon vs nrcunistanres of crops and convenience 
will permit, the dung should be carried to the land In 
a business of any extent this cannot be done ex letly when 
the absoiption of animal matter is enough to secure a due 
in mentation in the soil, but must be directed by other tir- 
cu mstanre** 1 he fai mer howe \ cr is not to lose sight of those 
prmcipUs, whiih govern the opci ition 

All dung should be applied to hoeing ciops, to le}s,or to 
grvss land, and ntvci to whiU corn This is more essential 
with flesh long dung, tlnn with short, as there will b# ma- 
il} inou sn ds of weeds in it, several sorts of which are de- 
stio\td bv a stiong fermentation The proper crops for 
which to ipply \aid md stible dung aie turnips, cabbages, 
potatois, beans, and taics foi soiling, and the seasons for 
putting in thesw crops art spiing iiiidsiimmer, and Septem- 
ber But the tanner is not confined to carry on his dung 
at the time of bovvitig or planting it is, on the contrary, 
tnucli better, especially with long dung, to hare it previously 

deposited 
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tieposited in the land The dung made in the depth of win- 
ter may be spread in Mareh or Apiil for potatoes the next 
made, and ivhat is not wanted for potatoes, iiia^ be taken 
ooft in succession through April, M i}, md June , as couic- 
iiience suits, fot tuiiiips andcibbig<.s that in idc in July 
and August will be leadj foi tiies and what is produced 
in September, October, and pait of >o\einhtr, is reul> ior 
beat s 1 he best time for manuiing glass is uumediati 1) al- 
ter hay IS cleared fioin the held 

It IS proper to lem irk, that the use oi tin skiin coulUi is Slwirin.uj^ief 
essential to ploughing in long dung J\\ i le uis of this ud- 
iiiiiable addition to ai*} common pUugh, cvti^ atom mij be 
buried* 

S The Sh( cpfold 

The immediate ap]du ition of dung ind unno to all soils, FolJjngsheer 
and of tieading too loose ones, is well know to be piodui tivc 
of great beneht Fver} one knows shttp'« dung and uime 
are so fai fiom wanting ferine ntation pi e\ious to their bong 
applied, that the sooner the seed is sown aft< r folding the 
greater is the effect ind this tends to confiim the piinu- 
ples laid down in the pieceding section 

9 Piqeon^s Dung 

This manure is esteemed by fanners to be liot and power- ** 

ful Forty or fifty bushels pci acre aic ronuionl> applied 
While in the house it does not lun into those stigc of fer- 
mentation, that reduce a bod\ to miicil tg( , ind }ct has in 
extraordinary effect w hen spread 1 his is another argument 

In favour of fresh dung 

10 Pond and Riicr Mud 

The quality of this must be affecUd by various circum- 
stances In proportion as it is resorted to by cattle and wa- 
terfowl, and receives tbi washing of towns^ houses, farm 
yards, or privies, the mud must be good In other cases 
the mud may be tried experimentally in sma^l quantities, 
or chemically analyzed Itgeneially pays well, but seldom 
or never very considerably 

* See Jottroal, p t3 , 00 the etUity «f bvymg dun, dotp 

11 Sea 
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1 1 Sea Weeds * 

VVheievei tliCist are to be ha(1,thc} are used ^ith uniform 
8nc( ess The best and most durable sort is cut from locUs 
at low water One lo id used fresh is moie service ih m two, 
th it have been lift in a heap %p ferment This is the ca^e 
with nine substances out of ten 

12 Pond and Rticr Weeds 

Great advint ige has been found from c ntting tin se weeds 
]ust before the last ploupliuig for tuinips, and spread in 
them as a manure for that crop Some v due thtm loid 
for lo id equ il todunp^ and have im ij^iiied the following bai- 
Uy superior to that dter dunging lor turnips 

1 3 Jh mp and 1 lax Trait r 

In \ oiksliiic tlu V obscnc, tint the glass grows doublv 
where flax is giassid Mr InllingsUv carted fl ix wiiti 
on his lind, and lound it suptnor to 'inirn il iiririt 
Wild e there JIM convinunt ponds on i farm one at least 
should le Inlf iilUd ni suinnid wiih guen weeds for the 
pUtTid wald, which would soon be the result* 

14 rttrni Vegetables 

In some parts ot 1 incolmhiie it is usual, to spicad evenly 
over land, just befoie •mowing turnip seed,! om thrie to 4tiins 
of stiaw pn i(ic,aiid ^thictoit A siiuil ii pr ictiee pie-« 
V Ills in the r>uins II is s id to bt supeiior to common 
dunging In C lu ^ id^tslii e ind otliei pHcf s very stout 
oat stubble, leipidnigh, is buried as a pieparation for 
wlitat, both ckaiuiig ind improving the land 

1 5 Pljuglang in Gicen Crops 

Ihis liusbindn Ins been piiitised for ages, though many 
Invt loiind little idv uitage tioin it The benefat eei tainly 
dijuitd'i on the ciopbeiig loiiipletcl^ buried The onlv 
w of pi oc ceding is, to lo'l down the crop with a barley 
roller, i id add i skiineoulter to the plough, going in the 
Somi. jdiu ctioii as the lolitr, to plough six inches deep 
There ^puld b( no oMier successive tillage than scufBing 

* See Journal, p 79 


shallow 
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ytialiftw on tlie surface It usually answers better for a sum- 
tners sowing, as of turnips, or eaily winter ttires, than for 
late aiitumiidl sowings 


»■ 

General Remark 


On ill arihle farms the dung of the farm yard rnay ma** General is 
nure fiom n. si\th to a fouilh of it, b\ a pioper course of 
r opi, ind la\tisa cntiui poition may be paied andbimied 
and at hast one tenth inny be manured by phmehing in 
gredi vegotiblts Kv llus< thieec xtrtion's i good ni linger 
in ly luinuie nioie thui one third ol Ints arable I ind evtry 
^ear, which, with i nglit implication of calcaieo^s xiianities, 
will keep an\ i lud in hi irt, -ind regularly m a state of im- 
provement 

Thf pH ((ding in III art's no usually to be proem ed on 
most funis I tliestrind he id, or su( h as aic to be 

pureli isetl, we have m iIk hist cl iss, or annual manures. 


1 Soil 

se ^ 

This is the best ot til m inui es, and, if drj , the f hi apest 
It ansvveis on ill soils, and tor all crops, but the most pio- 
litdble ipplication ot it is on grass lauds, spiead after clear- 
Higawav the In) , though it may be used m all seasons It 
IS very duiable in effect Ihe eouimon quantity ii-ed is 
ibout 200 biishf lb in aiH In tlie stile of powder it is ex- 
cellent for dehytung by dull cups with turnip seed 


k 

Ni^lit soil 


2 Bonts 

These do b"st on stiong sruK, ind then duration exceeds Bone*, ind j 
that of all other manures The effect his been seen for 
above thirty years toi potatoes they are excellent Five 
or SIX loads of fifty bushels each are commonly emploved 
on an acre, alter they h ive been broken and boiled for the 
grease 

The refuse dust of bone manufacturers is also good honedust 


3 Sheep s Trotters 

These aie a powerful manure, and usually sold |l^ tlje Sheep’s trot 
quarter with ieltmongers cuttings Four or fijrji ftrarters 
an acre are a common dressings but eight have spread 
VoL, XXlll — Aug 1809« U They 
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Th«y sliould b« ploughed m not lest than 6 lachci with a 
skun coultor. 

A Haif* 

lUir Hog's hair is sold in great cities from Is. to Is 6d per 

bushel, pretty well squeezed down From l6 to 25 bushels 
an acre are commonly used 

5* reathers 

Festherf Thege are a powerful manure Twenty-five bushels an 

acre have been spread with much success but land, which 
unmanured yielded but 28 bushels of white wheat, with ten 
bushels of featlu rs produced 4H 

6 JFig/i 

I'lsh Ever} sort of refuse fish is one of the most eifective ma- 

nures that can bt carried into our fields 

7 GraveSm 

Graven These appear to produce remarkable effects in turnip 

Cl ops on poor sandy soils* 

8 Woollen Rags 

Woollen rags These do best on dry and sandy lands From five 'to 
twelve hundred weight an acre, chopped small, are used 

Refuse of lev 9 Curriers Shavings and furrier s Chppmgs 

do best on diy soils Thirty busheL an acre are a common 
dressing 

10 Horn Shahings 

These aie applicable to all soils, but do best in wet sea^ 
sons The coar*»€i soits ire cheaper, but interior in effect, 
though inoie durable 

JSature and properties of animal substances 

Vaturc (t pro- All animal substances will fertilize the soil being resolved 

nra7*sub«aii* their fir«»t pniu i|dev but this takes place much sooner 
* With some, than wilh others Urine begins to act imme- 
diat<4y« bon^s will last twenty years. All of them should 
be Imd ^ itie field as soon as may be aftei collecting 
Ntghtfoil,iiry and in powder, is the only one properly ap- 
plicable 
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fAicat^e its ■ fop drfosing, the rest sheuM be plooghef fo 

as soon as spread 

In the second class Mr. Youn^ includes 
1 Wood AihM 

Mr. Hassenfratz having questioned wtiether alkalis Mkilis act oa 
were a manure, Mr Young made many experiments on the *J <1 

subject, which convinced him, that pearlash was in a very olutiun inwi^ 
poweifiil degree, and that it also^had the property of 
ing on charcoal bv mere mixture and solution in water 

Woodashes, wheiever incd, have pioved a valuab'e n a* Wouduhai. 
nure Mr \ oung lias u^ed tliem on giavelabd loams, both 
dry and wet, and never without good effect The spiing is 
the proper season, and succeeding rain of much importance* 

Forty bushels an acre the common quantity 

^ Peat Ashes 

The value of these usu illy depends on the black nei^g and Past tsbu. 
density of the peat that is burned Those ot tiie Newbury 
peat aie most celebrated, and ten or twelve bushels an acre 
are a common quantity, while in other countries from tweu« 
ty to forty ate usually applied- According to Mr Davy 
** their component parts are 


Oxide of iron • 

• e # • a • 

48 

Gipsuiu 


39 

Muiiate of sulphur 

and of potash 

• 20 
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Some uncommonly ferruginous peat ashes are used with 
great success on the chalk hills of Dunstable. 

3 Coal Ashes 

All sorts of ashes are found most efibctive when spread 
bn clover, sainfoin, or other seeds in the spring. They are 
also good on grass lands, and are by many used ^n green 
wheat The quantity from fifty to two hundred hwibtla an 
acre The effect of fifty or sixty bushels on dary lafids 
IS considerable They answer best on drjj^ sbmid^ nch 
loams , but oa clays, wet gravels or Ieaiu% tbigr inake a 

U 8 peer 





Soot 


l^citdast 


Fotash wastf 


Siiijar bakers 
waatc 


Tanners bark 


Mdlt dust 


lla^>e c IRC 
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poenr return Coarse ashes and cinders are better tbdtt thosi 

that are finely sifted 

4 Soot 

This IS a vrrv powciful manure on most soils, but least 
upon btronsj or wet rla^ Twenty bushels an acre are the 
common quantity ipphed on gietn wheat or clover in the 
spring ^ 

5 Vtat Dust 

From its abounding in hidio^eii this should npeiate as a 
strong manure Commoni} too it innlains mueh iron 
Having i great attiactioii loi hmnuhrv , it is very advantage- 
ous on dry sand^ soils TIi I arc} isseits it to be the best 
possible ditssin^ foi onions 

() Votash U u\Il 

The alkali Iiiving bcin exiiaitcd, this is not a powerful 
manuie, but docs good in low nn ulous, ind on gi iss lands 
in gential Itn louls in icre, oi bushels, aie u com- 
uion quantit} 

7 Sugfu bains U as(e 

Some fe^i} this is i powciful manure 

S lamina Daik 

The tanning principle is probibh In ^ill cases hostile to 
vegetation If this baik be ufcfiil in} where, it should be 
oil calcareous soils Sometimes it nppears to have dimi- 
nishtd a ciop of coin vei} considirabl} 

9 Malt Dust 

Eighty bushels an acie have exceeded dung on clay land 
forwheit l^iom twenty to foit} bushels ire commonly 
used, and with success on various soils 

10 Rape Cake 

About half i tun an icic is an excellent manure, but 
since the pnie Ins risen less is used Mr Coke bv dril- 
ling It fii pwdtr With turnip seceb makes a tun do for five or 
SIX acres. 
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Of the foMil manutes lime was included in the hrst divi- 
;>ion, and coal ashes were c lassed with those of wood and 
peat, 80 that only two lemaui 

1 Sa/t 

Little IS known of this at pie-»Liit In too large a quantity Saiu 
it i!s injurious It IS certcimlv bcnehcial whtn properly ap- 
plied Peihaps It IN bisl when mixed with dung or compost 

C? C i/psinn 

Man) persons isNcit, tliat tins is no m timic , others, that 
it IS almost unirorml\ elv int igeous It is snd, to act as an 
immediate inanuii to griss, md ulteiv\ iid in an equal de- 
gree to grain to coiitimu 111 foicc lor scvtial succeeding 
crops to piodiut 111 incicise oi \cgttatiou on stiff elu) 
sod, but not sutti n iit to pi) the expense to In benehcial 
to flax on pool di\ smfb I md to bi ptiiKuUrlv id ipted 
to clovci 111 all dr} soils, oi (\ti\ on wet soilsui a di) season 
and to ha\c no i^iltct m tht vicinity of the sea 

0 / Composts 

'fhesc Ml Young cnns'deis in the same light with dung- Composls 
hills he IS ol opinion, th it the inatciids composing them 
would prodiKi it It ist <.qu il li not supt nor effect wlicn ap- 
plied to the land dner tl) 


\\ 


On the Formation of the inter Leaf Bud, and oj Leaves 
ByMr:> Agnes Ibbltson 


loAIi ^lCIIOLbO^ 


SIR, 


Your oWigmg notice of my foimer papers has embol- 
dened me, to trouble you again There is no pact 4 (dA plant notjetknown 
or tiee inoie vaiious mi its foiuiatioii, anjSi in its conse- 
quences more astonishing, than the gemma, or bud In spite 

of 
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oil dissutiiij, 
▼ery eailv 
buds 


Bud* of three 
bmui 


rORMAtlOlff or T9C WIMTGB LSAF BUD 

of the abilities of a Malpighi, a Gre v am! many otbm^Ttb 
real use is tiotyviipfrhaps knoan So defective vert our mag^ 
Difviiig glasses at that tme, so impossible was t to i coder an 
opake o >)ect tumiuoiis and c , that we cannot wonder 
they did not attempt to search f rther into the formation of 
the bud for theie ib hardly an) studx , that lequnes the ob- 
jects being so imich mugnihed, and of ^ke specimens so 
eleailv deliiK ittd What fol 1 olicr is the result of 
many jtud) , ^ oiU* it gtcaK a ^/idtruei i. 

with t I ost tSoioiigh *jn\ictiounl i truth uji 
trusted wholly lOnr^ own ^ht, r v hft/^ smii the sp^-v i- 
jnt-Ub on wh ch I iir«t lounded ij ^ i n , id diawn fiom 
them the same tonclu*'*'" ' which, from thtir no- 

vtlt\ ihei in ly rpiisi 1 on fart ei x uni lation in very 
yovug budts and * axes bO ui give ronxirtion 

This opinion is, ‘ That leaxes are foimecl or woxen bv the 
« vessels or cotton, that is generally suppo*>t(l b> liot uiists 
placed there lo defend the bpd from tlic sivtntub of 
winti r Hut these \tsselb aie t c ontinu ition oi tin 
of the bark iiid inner baik in the stem ot the plant 
Thit these vessels compose th xi'iou*, inkilacint, 
bi iiu lies of the leaf, which ai snon nlu I )v the con- 
centr itcd and thickened jnif of hi bnk, which 

** form the pubuliitn of leaf ’ 

The tr ith of this as ition is sh v ( issc ctini* \e- 

rycailybnd wliei*^ c s<» or hu h s, i othi ^ but 

tlu>e xcssels w ' t lou W n cthen c >iud > c ihe Ubt of 

them ^ — to put in u \ n ehud o keeptia jut^idewarm 

IS against nutu I < fo * nst re isoi 1 shml lx Jin mlli 

the anatomy of tf id from iis hist appearance, which 
Will explain the whoie process, as fu’ as constant attention 
could give me an insight into it 1 he gc mma oi bud grows 
on the extremity oftheyoun^ bi inches It is a small round 
or \ oirit* d body , and is fixed on the y oung shoot, and along 
the branches on a sort of bruket There are three sorts. 
The leaf bud, the fipwer bud and the leif and flowei bud. 
It 18 the leaf bud alone 1 mean here to dissect for their tia^ 
torei are total Iv difllerent, as are the purposes for whrch they 
tre intended. As 1 look on the leaf bud to be formed 

olmo€i 
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€lm0ii wholly of the bark and inner bark, so the flower bi|d 
is a composition of every part and jmce ol i/tt tree 

The leaf bud is generally smaller than the othei two, in xhe leaf bud 
its first state it consists of two or three scales, enclosing a 
parcel pf vessels which have the appearance of a coaise 
kind of cotton, very moist , but when drawn out, and placed 
ID the solar microscope, they show themseUes to be merely 
the vessels of tl ^ bark and iniici baik clongAttd and curling 
up in various toms '1 lu v iic treuerally ol direc «ioi ts, like 
th^ oaik, first u ^ ' n ' ort tine k ones that ap- 

bcar to grow fiom the lai^ \iss K nj tht muLi bark, and 
through which the thicl ' j ^ ws, hu k%ith this dif- 
ference, lhaf hoks ju not ihtu Jhti then are two 
siDolltr siztd sselb, f!i it < \ u le^ernblt the smaller ves* 
sels of the birk 1 he loim i ^ ii ue ever found to be the 
midrib of tl e kivcs, the 1 ittcr the intei lacing of the smal- 
ls I Msscis ««nd 1 )n\ so often t iktna leif and dissected it 
t*j comp i\f it With tlu \essels which 1 the next winter found 
m the kat bud ol the siine tiec, thit I cannot but feel the 
nf'ost thorough coni uiio?tf ihat I have in the 6i/d traced its on* 
lu th^ ugh u rt i»nl) niuch enlarged in the full grown leaf 
n e paoulmn oi tin li f, oi that which lies between the 
\ -sels, IS (as 1 1)1 e befou ud,) composed of that thick 
jUKfc which I ms in llu haik or inner baik of the tree, and 
IS to be foJiiJ m lo oiln i pn* It diilc essentially from 
i}», and 1) c ulco the blood of the tree, as itpos- 
sits pec L r inline is gum in one, r# sin in another, 
pil in a third i to }c mtarc of the plant Whe- 

ther it flows both ^orwcju »nd retngrade 1 have not yet 
been able to disco\ci indeed, finding ihe subject in the 
hands of a gentleman of such ibiliti<*s as Mr Kinght, I Knight 
waited hia decision but that the gieitcst pari is taken up 
in forming the leaves I feel the iriost peifcct conviction 
The pabulum of the k if, iftti the vessels are arranged and 
crossed, grows 6vcr in bladders, making alternate layers with 
the smaller pipes, and with the branches of the leaf But 


1 have found, and shall give, many specimens before this patt 
of the process is begun 


I know not any tree that gives a more cony m^g proof fj^rmation of 
of the manner of forming leari|s lu the bud than ikhe horse- ^ 

chertout 
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but it should be taken in November or I>ecem*F 
ber Several dillerent midriliB m i\ betaken nt once from, 
the same leaf bud, with an innumerable number of Bilkcri 
its&eK extiemelv fine, fasiteiied, or ^rowin:^ up tarh side the 
nndi lb \\ fieri thi se hu\e interl let d ( ich other sbfficientlj'^, 
the pabulum vill bii»in to glow over tlhm, m small blad- 
ders full of a vidteiy juicf 1 he next process is the Hi get 
ve^sLi cioss nt> over tluin, and tiuii inothu row of blad- 
der*^ tfiH foniinuinc; till tin k if is at Us proper thickiuss 
Tht bdMs thus formed nc vli-\ small, but i\hen o ue their 
shape H ( oinpHud, till } the icoutiiiui t^rownij- ill togithir 
A drawiue will so iiiiu h belter expl iiii this than any de- 
sonptioii, ih It I shaU beijr lta\e to reft i to tht sketch of the 
Several spnimms of bt^n r mg oi half lormcd levies taken 
out of the finds of a nious tuts 

Mode of AT \\ he r the bavts ire •^o lar tompletul, flu rolling and 
rariin^rhe folding btgnis i uhtiee has its pel u I i mode of airaiig- 

bud*^ ni It il3 k i\( m till hud, as Liimeus beiiit iuli\ e\empli- 

fu soiiu double tl t m ka\( > mil tin n loll ihi rn loniid oiio 
niidnb, voiin loiiud st\ti d,tich oi wbitli ins its own iiiid- 
dli ve-'-'e! , some [ilait some fold the kal llc\a*itt) is 
pioiligioiis hr t it must not be suppo^d, tlm ouie is suf- 
litiMit loi oinpkle the piocfits, 1 lia\e li id iht inoatthoiough 
com H tion, that it i-^ lepi iti d ‘^tvti il tmu , imiiu rsi d all tht 
wiiilt )ii the glutinous lupioi, that luu'^ in tin u»rk, md 
ioi ms IIk D uini^ hi^ ar r inai un ul, thi pussuic 
of the haves IS v(i\ gnat iiid it is tins md l ‘ l rolling, 
tint umidetes thtm, for if a leit is i rkui hoin the bud, 
biloii this process, n will b like i ot clotii biiorif it 

ih dies'*! d lhat is, with dl tlic ends md k* ots to it, ihu^ 
the buk of the ltd will be obstui"d by the ends of 
Vcsstls, w mil aie at last dl rubbed oil, tijt hairs excepted, 
will! h rtm im to maii^ pi mts 

Foim tion of *1 he ne^ t proitss i*, tl c forming the edges of the leaves, 

theedgeof the most ciiiioiis and tht most beautiful of all Hit bud, 
leaf 

if opened, will ippearfuil of ihit glutinoiib liquoi, and the 
lenes iolded Hc till ding to the older to whith thtv belong 
Take out on t of then , and the edges, folded as it is, will 
exhibit a perfect double row pf bubbles following the seoU 
leat*8 and uppeai^ing as if set with bnlliants 

1 hardly 
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i tiatdly Ivnowatnore admiiable spectncU in the micioseope; 

U Te({iiir(s but trifling poweiA to bhow it wtll 

Ihe last proccbs, and completion otthe leal, is the form- i ormaimnof 
mg of the ports Whether it is, that the \oung leaf being 
thickei and more hiniv than it is altti ward, the pons art ob- 
scured and hidden, oi that the upper net grox^s last, 1 cant* 
not say , but in the iiinu} hiind cd toiiimig k uts 1 have ex- 
|)Osed to tin so’ar in crohi opt, I have nt vtr o \te been able to 
V lew the poies, is 1 have olten done after the k ut a hadcoin- 
jdetely quitti d the bud I must not forget to mention, tint t 
tlieie irc tvio sorts of pores in ilu leaf, thi luge ones ire 
those which receive tin dew diops and lain tin sm ilU i aie 
those which appear in tht da\ togivt out tlit oxigen, 'iiid at 
night to inhale the c 'll hoi K I iiuntiontd, that I sus- 

pected llitse sin iMer potes ol vieiding i sort of inscnsiblcf 
perspiration, is 1 find, when out of doom, a siuit oniv to 
be seen with i niicioscofie , ind ii nh i a gl iss this sci ms to 
rise as w itci, to bedew tht gl iss But to pi let ui object in x nnatunl 
an unnttui ilsituatioi, in oidei to pidge of its stcietioiis, is 
bometliiiig like pu^^tin^ i hum in being into i vv irrn hith, to mtural burre- 
judge how fist the blood flows We know not what un- 
natural seeretions we ma) ciusc in lint confined in, or how 
much it nl'l^ alter the intuie of the pi mt, as I sh ill show nt 
a futim Hint with i expect to incloiib und giapes 

The two cuticUs of h axc;} ciifk i in most plants lor in xjpjierandun- 
the under one 1 have h vrdiv ever found tin 1 irgt pores into 
wtncli t1 e dew oi run enters ind but little OMgeii is given 
out also fioin th^ uncUr p irt of most ka es wink this part 
hab a number or vei} small <ipeitaie , formed 1 b\ippose for 
theieieplion of tlie t i home gis 

I cannot but notice here how strange is thecontiadictory ne- ConiraUiction 
count of the leaves now geiiei illv received ] he\ are sup- 
posed to perspire 17 times moie thin a man water must 
therefoie he j lelded fiom e i< h pore 1 hey at the same time 
give out OM^t II, iiid ucetvf cat lioiiK gis Is this credible, 
or lb it nut coutiadictor) ^ Tint thej give out oxigen in the 
clay, and iiihile carbonic gis in the nighty 1 inn convinceii^ 
and 1 think it lequires but the simple expeilment of 
keeping a plant in the window, and examining tt witk a 
microscope 8 or 10 times tn a day^ to convince upeftnou, that 

there 
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there i* no perspiration worthy being so called* Blit 1 
turn to my subject 

SreTdgc ofthe ^ upper and under cuticles are growing, theedge 

)«l/ of the leaf is completing , the bubbles generally divide, and 

partly dry up, and horny points appeal lo tbeir stead WfaRR 
tbiais complete, the leaves burst from the bud, hut there 
are few that will not show for a long time the manner of their 
formation, the planes for more than a month remain cover- 
ed with the ends of vessels, some attached to the leal, some 
loose and most leaves have a bunch of vessels fastened at 
the outside to the corner oi each side iib 
Two^wtsof The vessels of tht leaies (I mean tiiose confined with- 
^ in tlie midnbs and side ribs of the leal) are of tuo sorU^ 

the spual and nourishing fesscls The spiial vessel is that 
coikserew wik , that suriouiids the two hist rows of the sap 
vessels ( IS I shall show \\ hen I desci ihe the division into which 
tht stem should, I cot^cewe be •'Cparatod) The nourishing 
vessels aie the only pirt foirned of the wood, and convey the 
sup neccssiry for the support of tho leal, and run on eich 
side of the spiiil ones, which *irt generally divided into 
htlle bundles of j, 5, or 7 ^cts ]t is impossible for an) de*- 
lineation to be mart exact, than that given in the Phil 1 raiis 
by Mr Knight, of the entrance of these vessels into the mid- 
Motm res- jrib of the leaf 1 hat these spir ds vessels are the cau^e of 
motion in leaves, and that thc) are perfectly solid and inca- 
pable of carrying moisture, 1 hope to prove m my next letter 
psc of the Many leaves ha\e a iiumbei ol hairs fastened to the under 

ASUIS OA 1€>1TCS 

cuticle of the leaf, and some to thc upper Qa the latter 
$hey appear designed to divide the ram drop to the size of the 
pore it IS titled for, and those at the back oi the leaf seem 
intended to guard it from moisture, that the wet might 
not prevent the entrance of the caibonic gas at night, 
which it probably would do, without this precaution, 
by resting on the apertuies But it is watching natuie in 
Why love’J her natuial siatc , that her 1 iws are to be undeistood When 
uiml & "c> Uie blows With violence, the leaves tuin their backs to 

Miu the wind, and when the sun shines, they piescnt their 

face to it gii trduig by thc brst means the oxigen from dis^ 
and in thc lattei < isc piocuring a gi cater quantity, 
irnm the heat of the sun bhiuing on the leaves When the 

leaves 
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l^ves iT€ very >ottng, they ure prwed tot^ether, th€ir backs 
exposed to the beat, probably to dry them, and clear the 
peres Ibr the reception of the carbonic gts, and as young 
leaves give Out hardly any oxigen, the shade in rvhu h thO 
other side is immersed is of little coii6equen<.e 

Toproveithat in forming the leaf I have given it no features, 
but what it really possesse**, 1 shall finish h} showing nil the ihe leaf 
parts of a full ^roivn leaf The colour of leaves is not to be 
found in their substance, but in the liquid with which it is 
filled Tht darkest gieeii leaf that rnu bt laken^ has a per- 
fttt white niticU, both aho}e and below it In this cuticle 
are the pores It is rathe i u thickei net below thkn above, 
but not enough to account for the didiiencc of the tints, 
but the undei one lies not near so close to the pabulum of 
the leaf as the upper one, which may account for the co- 
lour not piercing so much through When these two nets 
are taken off, the pnbulum of fhe leaf appears U form- 
ed of little bluddtis, filUd with a daik green liquid, andin- 
tei laced with vessels Take this oH, and a bed oi larger 
vessels presents itscH , then a eo'lection of blidders, 
which IS followed b} the largei lines of the leaf, and then 
abed of bladders repeated, which the under cnlich covers 
Though the blddcleia differ in and colour in different 
leaves, and in thickness also, )et the geoeial in ingcuunt is 
the same 1 mean not however to iiulude either the JirSp 
the grasses, or those grassy haies of iarl> springs the ins, 

C 10 C us, snowdrop, &c which ar^ all of a different n iture, 
as I shall show ht c dler 

1 cannot quit the subject v ithout adverting to the differ- sorts 

enl sor s of ii nis, that a c found on ihe back incJ f ice of the 
leaf 1 have btfoie inentioued some on the former part, in- 
tended to preseive the dryness, but on the face of the leaf 
there appear often many filled with moisture, u kind of 
reseivoir for the cuticle, and these are replete or not, ac- 
coiduig to the dijnesH of the atmosphere 

There is also an innumerable multitude of things, that Mjcroscoprc 
are tiuly paiasite pi ints, that grow on leaves, foi mi ng groves parasitic J 
and orchards for the vaiious tribes of insects, that live and ^**‘**’* 
breed under them Asi do not wi<;h to mix the dvffer^nt sub- 
jects, I shall conclude this letter, but mean to trouble you 

with 
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with another on the? of the MMSi of •lA-* 

out whith I c iniiot wdrt^pkb the 
1 ber^ made with reapect if tbfe Whtion attAjjgjd 

planta, or the *h^ gtefhn^TrtuBHBi Tull of 

ereiy kiiMl have pn tttea .* C^dy whibh i»b 
every mom* nt of jnjvtamp, ond from whwh ’ 

O&ntiy useful Inirte. ' 

The pitstaUe mode by mf 'greeting wy Cotters t^lte >11001 
to TVIr 1 bus you into-ait efWfew It iS Mta^Agnes lb- 
hetson, who his the honour of being Jo<» <fi>rrt#ondortt, 
Dear-^lt* 

Your obliged servant, 

BtBtveu, June 8 . A IBBBTSON 


Explanatton qf the Figures 

ritpunauot. Plate VII, figs 1 , 2, 3, 4 Commencement of the growtli 
df pUti* exhibaed in different stages a,a,a>A» the midrib 

b,b,b, the young vessels appearing hWe cotton c, c, the 
spiral ntives d, thi smiHti vessels mossing ticli other 
Fig 4 llic formation of the pabulum e, e, the fine 
vfsstls glowing up eu«h side of tlie midiib J, the pabu- 
lum 

Fig 5 Le if-liud ut the liinetrre 
Fig 0 Ix-af-bud of the horse chestnut about January 
Figs 7, 8, and, 0, vs itb some others, belong to tw o pipers^ 
which will ujjpi > ucvt luoiilh 


XVT 

4 Letter on a Canal in the Medulla Spinahs qfsom^ Quadru- 
peds In a Utie,/>om M, William bLWELL, to Eve- 

KAIID IloSVt, 


SIR, 

Csnvlin tl.e AcCORniNC. to jour reghcst, I send you an ac^unt 
spuulfflsrrow 1 havi ascertained, respecting a canal 1 disto- 

Philos Trans for tSW, Part 1 p 146 


Vprtd 
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Vereji^ta Ae year 180{^, m the iipiiiM spinalw of the horse, 
baikN^, aheepf bo^, «md dog, sKoold it appear to >ou 
desamngdflj^Sl^kid bdfbt« Ae Aoyal Society, I shall kel 
myatalf paHttkhirlj lAAigai, by bavttig tttch «il Iicnour con* 
ferr^ f 

U|pM tnM^ng mtii venbpmle of the brain, which cor* commamcav 
respc^di t6 ^he Jhc i^bjact, to its appa- 

rent termmatloiv w csji^ws^aciiptonbfc, Lf^thrbnm^ 

appearance of a CC^I, coptinntog by a dir^tijL course into 
the Centre of the spinal marrowK To a^M&ertain with -ic- 
curacy whether such stroctinrc emsted tbiouq;hput its whole 
length, 1 made seUiona of the spinal marrow at different 
di8tanu»s from the braiu, apd found that each divided por* 
tioo exhibited an orifice with a diameter sufiicieiit to admit 
a large sized pin , from which a small quantity of trans- 
parent colourless fltiid issued, like that contained in the and containing 
ventiicles of the brain ^Ihe canal is lined by a membiane ^ 
resembling the tunica araclinoidea, and is situate ubovi 
the fissure of the medulla, being separated b^ a medullary 
la}er it is most easily distinguished wheic the large nerves 
are given off in the bend of the luek and sat lum, irnper* 
ceptibl} terminating ui the cauda equuii 

Having sati'jfartonly ascert uned its existence tliiun^h ihf \ c> n» nt itp 
whole length of the spinal manow, nn in vt obj^cL w^s to ^ 

discover whether it was a continued tube from one txlitinity ipm i/ano r 
to the other this was most decidedl} proved, hv dividing 
the <5pinal marrow through the middU, and pom mg nur- 
curyinto the orifice where tlie canal w is tut acioss, it passed 
in a small stream with equ il facilit} towards the biain (into 
which it entered], or in a eontrar) direction to where the 
spinal marrow terminates 

By many similar experiments, I hue since proved, that a Tm fluid nw 
free communication of tlie limpid fluid, wIiilH the canal ^ ^oaimu 
contains, is kept up between the brain and whole extent of 
spinal marrow I have consulted the most celebrated au- 
thors on comparative anatomy, but do not flod any sifch 
structure of those parts described , and as^t ib not known to 
you, I may presume, that it has not been before taken 
notice of , I have the^mneux to be, 

Sir, your obidieat fiuthful setyarit, 

FeteriTtary Collette, Nov 26, 1808, WM* SJElltrSLL* 
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Ttns done re 
peatediy 

HckultK 


Note on the AUeratton^ that Air and fFaier produce tn Fleshy 
hy Mr C L Bekthollet* 

Beef bbtled in I Boiled some beef, renewing the water from time to time, 

water ri*pedt. the water no lonijer afforded a precipitate with tannin 
edly, cxjjo ed _ _ , , ” , , , , , 

rotiicacuoii I then suspended it in a glass rvlinder hlled with atmo^ 

spheiic an, which rested on a plate filled with water After a 
few da} 8 the oxigen w is found to be converted into cai ho- 
me acid the intenoi of the linder was filkd with a putrid 
and again boil beef, subjcited to ebullition, again afforded a 

ad prett} copious precipitilf with tannin the boiling was re- 

peated, till tannin teased to render the water turbid and 
the beef, having almost entirel} lost its smell, was replaced 
in the some apparatus 

The operation w IS lepeated several times, and the fol- 
lowing were the results 

The altention of the atinospheiie air, and the emission of 
the putrid snull, giadually si ickened the quantity ot ge- 
iatmt foinied progiessivcly diminished the water on 
wimh the Mssrl rested gave but slight indications ol om- 
moLiia throng] out the wnole process when I terminated it, 
no {uitnd smell w is paiceptible, but a smell resembling 
that ot elm sc ind in fact the aniin il substance, which 
acar(<l\ Htniml un fibrous appearance, had not only the 
snidl, hut piieistlv the tisle of old cheese 

I distilled separate]} equal weights of beef and Grnyere 
ehecse, eni[)lo\inj- two glass bodies, each of which commu^ 
nicatcd with a tube opening undei water The operation 
w IS 1 o iductcd so IS to decompose the two substances as far 
us p 02 »Mbk, ind retain ill the ammonia, that was evoked 
L(ws immonia On comp inn^ tin qu iniitics of ammonia, that aftorded by 
the ehecse w is to tl* it of the beef nearl\ as 19 to 24 
whence it appears, that a distinguishing characteristic of 
the caseous substance is to contain less nitrogen than 
flesh. 


Beef and 
cheese se[ i- 
lately distilled 


fradn ihe 
ChresL 


* Journal d« Ph/tiqw, Volt LXV, p 466 


If 
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If anjf inference may bo drawn from experiments so in- Conclusion, 
•ompletc as the preceding, it would appear 

1 1 hat the gelatine obt'iinablc from an animal <mb- Gelatine not 

stance does not exist conipleteK formed in it , but that, I’omiLA 

1 • I 1 , 1 111 „ in animal suo* 

when this substance has been exhausted by the action ot stances 

water, more may be foimed by the action ot the air, the 
•xigen of which combines with the carbon, while a portion 
of the substame, that was before solid, becomes gelati- 
nous, IS a solid part of a vegetable becomes solid by the ac- 
tion of the uir 

It must be remarked however, that the property of pre- Tu nm effects 
cipitating with tanniu belongs to substances, that have ver} 
different qualities in other respects 1 havi found, thattlie 
decoction of Gruyere cheese formed a copious precipitate 
with tannin 

d That nitrogen enters into the composition of the pu- Putrid gas* 
trid gas, forming no doubt with hidrogen a combination 
less stable than ammonia, or perhaps taking an iiitei mediate 
state, but, when its proportion is diminished to a ceitam 
degree, it is more btroiiglv ret lined b\ thi substance, and 
ceases to produce putrid gas Ihis bubslince, winch is 
characterized hy the putrid smell, appears to be rather a 
very evaporable compound, that nnibs with all gasses, like 
other elastic vapours, than a permanent gas 

3 Since the caseous part has Ic^^b iiitiogen than most Cweouc mat* 
otlier animal substances, we m ly roiqccturi , that this part 
becomes more and more anim ilizcd dining hir, acquiiing a 
greater proportion of nitrogen and bidrogen , which may be 
explained by the more intimate combination of the oxigea 
and hidrogen, that enter into its compobition, and by the 
separation of carbon in the act of respiration, so that the 
last term of chemical action during life is the production of Urce 
wee, agreeably to the opinion of Mr Fourcroy* 

* Syst des Connobf. Chun tom 10, p 165, or Englished Vol 
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roTABB tN scant. 


Tile rock de- 
uribed 


Andljrsif 


X\III 

dnalyn^ of a Scht<^f in ihr Fntirons of Chethdurg, fakifri 
from the Trtatatto,iK made in Bonaparte Harbour Bg 
Mr litRillus Mine Engineer'* 

CoNSlDLRrT) -i-. riUU, nnd in sin ill m issps, tins 
rock ins ill tljf tlio piiiiiitivc foimitioii It 

js ot adiil^ rietn (oloiii, ind li s tin guiiMiiPss ind lustit 
«f f il(, thf>\i ^Ii III n VC ly 'slight iic^iLC Itstevtiin is -Utj 
incl i imiititiuU of littU inib of mstilliiiL cjuiiiz, clib- 
semin itcd hctwcin ils lamin e, hl \isi]) 1 ( to the naked t)( 
Some 1 x\c a 1 nimi itc d fi ictnu , \nd lu piob'ibly ft ld‘»p a 
%vcini\ viucpu stionaldj however c on‘*idcr it is of intcnne- 
diitc foimation Irom it-i situ it oi In firt Mi DcsccJliU 
h is ohscivul, tint it contains blocks ol ^lanite, frequcntlv 
pietl} large and rouidcd, uid that it nlttiii it( s with in« 
ciciit breccias well iliuriettnzcd, talk\ and arj^ill iccons 
schists, Kl 

It would have beru impO‘-sihlc to ‘•epaiatc the qmit/ 
mixed with it, whatever ptins wtit 1 dvc n Besides, the 
person who sent it to the laboi itor} desn d, tint it bhoold 
be an il^bcd is it was 

tivc gi mimes [77 gn ] weic fused with double their 
weight of ( iiistic ])otash, dissolved in pun muriatic icid, 
evaporited to dtMu s and llie silo^v sepai ittd The liqnol^ 
being filtered, iiid tested with sulplnnic and and sulphur- 
etted hidrogen, give 110 precipitate Hidrosulphii ret of am- 
monia formed in it a bl lek pr&npitate Being filtered, ox- 
alate of imuujii 1 ntte rw aid pouied into the liqttor, scarcely 
Tendered ittuihid, and potash pi capitated a small quan^^ 
titv ot iin^nesn Ih I phuietb having been Ttdissolved 
in nitronuiii itjc aeul th* whole was precipitated airc^h by 
satin lied cirbonitc ot potash Nothing rcinained in the 
hquoi, which pi oviei the abseieeut manganese Labtlj the 
alumineuiid non w tic separate d b) caustic potash 

Journal dc Mines, toI XXI, p 315 

The 
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2 
1 

91 

consequently there was a loss of 9 percent 1 know Great deficico- 
deed, that the whole ot the silex was not collected, but 
wliat nii{>;ht be suppcised to have been left was fai iiotn an* 
sweiing to this d<:hciency 

Accordingly I took ane hundred dccig of the substance Water exptlj 
reduced to powder, and calcined them btiongl) in a platina 1 ^ 
crucible 1 hev lust 3 dec , and were blu'htly agglutinated 
Si\ btill reinaiiied to be accounted lor, and, buspeiting the 
prebCiicc of an alkali, I sought lor it after Mi Dav/s me- 
thod 

5 grb were fused in a silver crucible with 10 of boiaciC Second analy- 
acid The whole was diluted in water, muriatic acid was 
added in excess , it was evaporated to dr) ness , an exce«^ of 
acid was added airesh , and the silex was separated by tiltra- 
tion The liquor, when bufiicieutty evapuiated, deposited a 
great de^il of boracic acid, which was removed The whole 
wdb then precipitated by carbonate of ammonia, boiled, and 
filtered The liquor, leudered again acid, and evapoiated 
to a pellicle, deposited boracic acid, which was removled 
and, the evaporation being continued, the residuum was cal- 
cined, todiiveoif the ammomacal salts What remained 
still contained boracic acid, and, whatever precautions were 
taken, itwas impossible to separate it by evaporation Hence 
this method, though very convenient for detecting the pre- adapted to at- 
sence of an alkali, appears to me not well calculated for 
finding its proportion Into the liquor, reduced tq a few alkali 
grammes, muriate of platma was poured, whub Occasioned 
jL considerable precipitate, that was found to be the triple 
muriate of platina and potash, as will be related ID l^e third 
analysis, that was made of the same schist. ^ 

VoL XXIII ~Auo 1809. X This 


The results* of the different operations were 

Silex •• • .•••• 

Alumine 
Oxide of irou 
Magnesia ^ 

Lime (at most) » * • ^ 
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Tt J analyii 


Mcthoil of ois 
tinguishing 
til in 111 of 
yluin 1 th 
) 1 1 \ h loin 
t I It witii am 
iiiunu 


This was Hndcitalvfn far ihe purpose of findiug the quan-* 
tit} of the potash, the prtscnrc of which was certain, and 
of the silex, whicli liul not bein obtained with certaint} 

10 iin [l^4 1,1 *• ] ol the fossil ue^ekept a long tune at 
a red bf it with h\( tinns then weight of caustic hirytes 
The mixtuM liavnij^ mown pisti, it was diluted with watci 
and pun rnunalic -it id Btini, evaporated to dryness, tlie 
silex w tolltcti fl It wti^hc d 7 05 gr It w is fused again 
with potash, iiid diluted in water and a little sulphunc acid 
I litn WHS i usiduunri of 0 4 of a gi , to which muri ite of 
silvci give 1 violet colour It was htalid red hot with car- 
bonate of polish, uid washed with disMllcd water Ihc 
liquor cont lined sulpliuiic 'll id Great pait of the residuum 
dissolved 111 inuii itic icid It contain! d bar}tes ind silver 
The 0 4 of i thculoie consisted of barytes, muriate of 
silver, and i litiU silc\ , so that we ma} rci kou the whole of 
the s^iltv it 7 I g* 

The bu}tib w is piccipitated from the muriatic solutiou 
by sulphuric u id , tin c iiths, and oxide oi non, by carbo- 
nuU of imnionii 1 he filtered hquoi having been evapo- 
rated to di}iiebs, i ubidiiuni was obtained, winch, being cal- 
cined with bulphuiic icid, was reduced to 0 65 of a gi It 
was icdibbolvcd m i veiy suiaU quantity of water, and con- 
ccntiated muriate of pi atm i was added to the solution A 
precipitate took place, winch was collected Ihe superna- 
tant lupior, dt composed b\ hidrosulphuret of ammonia, 
filtered, and evaporated afiesh, Uft a residuum of 0 2 of a 
gr , eoiibisting entirely of lime and magnesia Ihc least 
tract ot soda was not to be found There leinaiiied tlieii 
0 45 oi sulphate of potash, coiitaimng about 0 25 of alkali* 

1 satisfied m}5elf, that the bisis of this siilpliute was pot- 
ash by i very convenient method, which Mr Descotils has 
made public, and which serves im mediate!} to distinguish 
the triple iMuiiate of platiiii ind potash from that of plutina 
ind aiiiinoin i It tourists i i Ijoihugthe precipitate in nitro- 
muriatie acid If it be tin ainmoui leal salt, it is decom- 
posed, the unmonM turned, and the platina dissolved. 
On the contrarv, if it be the tiisule with potash, it remaios 
untouched, unless tne quautil} ol the liquor be too great, 

in 
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in which rase it dissolves, but reappears entirely by eiapo* 
ration 

From the experiments that have been described it appears^ Component 


that the schist anal} bed contains ^ 

Silex 71 

Alumine * • 15 

Oxide of iron 3 

Ma^ne^ia * 9 

Lune ( it most) 0 1 

Potash * 2 6 

Water * 3 

99 

Loss * * • 1 


100 

Tt !• possible, til it the potash found in this Bchis»t cbmea The potash 

fiom the feldspar, which I suspect to be in it It would bt ^ 

, ihe Icldspar 

inteicstiiig to ascertain, whfther the alkali be iiiliereiit m 
the rock, h} the analjs^s of a more homogeneous fragment 


XIX 

Method of rendering tommon Alum «? s^ood for Dyeing as 
Roman Alum f by Mr i^yZGVis^ Cot responding Member of 
the Institute* 

TC'o the means that have been suggested for improving Method of 
common uiUru, by freeing it Iroin the iron it contains, Mr Purifying 
Seguiii has added a new one, founded on the different so- 
lubility of pure alum and alum contaminated with iron 
He dissolves sixteen parts of common alum in twent}-four 
parts of water, crystallizes , and thus obtains fourteen parts 
of alum equal to the Roman, and two nearly equal to that 
of Liege 

This process might be employed m the manufacture of May be adopt- 

the alum, so as to obtain at first an alum worth one tlnrd more 

^ ^ nufjcture, 

than ID Its impure state 

* Sonniiii*! Biblioth^ue Pbytico ^coooiiiique, Aagatt iao7, p lae 
X s WJENTIflB 
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tute 


New 4;on*«frtic 
tioii of tele 

ScOpCii 


Dflambre, ppipetnal secretary, has given an ana-* 
Ijsis of llie lahnnrb of the m'lthem'itic al diviHion of the class 
of mathomatu il and phjsicil sen rites for the year I8O7, of 
which the following is a biief k count 

Mr 'Bnrckhartlt has p^opo‘^ed a mode of ronstnictmg 
tclescopts, which he conceives vmII render their use mure 
easy and convenient, thin nny }ct adopted His smaller 
mirror is plane, like Newton’s, but placed perpendicular to 
the a\i 8 of the large concave mirror, ind at half its focal 
distance In this place the section of the n fleeted cone of 
light IS a circle, the diameter of which is ]ust half that of 
the large mirror Accordingly the small mirror intercepts 
a fouith of the direct ri^s, hut Mr Burckhardt compen- 
sates this loss, by increasing the dimensions of the large 
mirror a littV The cone thus intercepted takes an in- 
verted dirtction, and the rays, instead of proceeding to 
their focus behind the small minor, unite at an equal dis- 
tance 111 fiont of it, passing through in aperture in the cen- 
tre of the large mirror The telescope, thus reduced to 
half Its length, will havi four times as much light as a com- 
mon icflccting teh scope ot the same length Maay ob- 
jictions weie made to this construction, which Mr B an« 
swered, and it w is agreed, that one should be made for 


trial 

Bordak Click The astionomcrs, who have 1 itcly roeaduied the meridian 
line between Dunkuk and Baicrlona, ha\e emploied Bor- 
da’s circle to determine the time for correcting their clocks 
Thej pi esii me, that in an interval ot four or six mioutcs, 
during which tour or six observations in ij be taken, the al- 
titude of the sun 01 a star mere ises with siifHcieot uni- 


tonnitv in pioportioii to the interval, so that a mean be- 
tweep the ob^-e nations nia} be taken, and emplo\ed safely 
as a single observation 

formula: for Mr» 6 clambre and Mr Buickhardt give several useful 
altitude-. jbriattlse for taking altitudes of the stars, and hkewisi the 

moon* 
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moon, with precision Mr B likewise proposes a new me- 
thod of determinin|5 the moon’s node 

Ml Biot, before his hrst journe} into Spam, had deter- Refraction of 
mined hy nice experiments the lefractmg power of the *phcre"iiot af* 
and of gasses, which he found to differ \eiy iittle fiom what i cten by 
Mr Delambre had uifened from his astronomical obser- 

pour 

vutions combined with those of Mr Piazzi It is well 
known, that refraction virus with the state and temperature 
of the atmosphere , and istronomers have long applied two 
coirections, one from the height of the hiroiiutrr, the other 
from that of the thormoin* ter Since the introduction of 
the hygrometer, it h is hLin qvustioiud whether this ought 
not to be employed foi a thud corrcition During near a 
month, thit Mr Delambre spdit in the steeple of Bois- 
comniun, at a time whin sevue fiosts iiioie than once suc- 
ceeded ver) damp rn sts, he endeavouied to asceitun, whe- 
ther the variation of the hjgrometei wcic attendid with any 
changi in teiicstiial lefraetiou, iiid found not the least in- 
dication of sneb a chmge Mr Laplace li id made the im- 
portant rem irk, that the rtfi active poweis of air and the 
vapour of water, at eipial degrees of el isticity, differed very 
little, but the question was ot sufficient import nice m 
astronomy, to be biou^ht to the test of dnect expi rimerits 


I his Ml Biot has urideitakeii lie first ascertained the 
effect of vapoiii alone 13} means of potash he dried the 
warm air iiuludcd in his piiMu, while that without was load-* 
ed with all the natuial moisture of the atino'»phere The 
pressuie ot these two a rs indicated l>\ a biiometer within, 
and another without, \^ as not the same , the difference being 
equal to the tension ol the atinosphciic vapour i he devi- 
ation of the luminous ra} in the prism then gave the retrac- 
tion produced b} thf vapour, and this never differed from 
ivbat would have been produced hy ur alone at a siindar 
teinpeiature inort than a few tenths of a second The 
mean was 0 15 lierue Mr Biot infers, that the refVoc- 
iion produced by vapour in the atmosphere may safely be 
neglected lu astronomy 

[Certain observations by some of the membsffrff^ of the 
Asiatic Society at Calcutta however lead tf> chfteient 
conclusion ] 


Thev doubted 


Mr 
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Nebula m MewiPr has griven a beautiful delineation of the ne* 

Orion IjuI^ m Orion, to whic h he has added that of Lcgentil, and 

Another miith more difficult to pciceive, which he himself 
difeCover<d in 1771 

Violent storms He has likewise, collected dl the particulars of the thun- 

der storm, tint burst o^er Pans on the 2Ut of October, 
lfe07 , and the not less e\ti loidiuiij gale of wind, that oc- 
cu red the iievt dti}' lu the observations he has registeied 
loi fifty )cais h< 1 iids nothing sirmUi tO it The church 
oi Mouliviilr rs was struck by lightning duiing a stoim 
equally \Jolcu1, that took place on the 3d of November 
following 

Comer October Mr Pons discovered the comet 


Other cornel 


Tables of Ju 
pit r and Sa- 
turn 


Adhesion of 
water 


Measure on 
the nieuduii 


at Marseilles It was then aiistidl, nenr the hori7on, and 
set soon dftei llie sun It wa<- seen a ft w da^s aftei h\ dil- 
feunt aatronomtrs in i’ranti and Germinv,dud at Madiicl 
Mr Burckhaidt has (alnilated its orbit 

Mr UiircLhirdt h ih louud iii the aif hives of the Impe- 
nd Obsirv itoi> some uiipubli‘‘hed olistn atioris of tin 
coiful of 17<>1> Piu by I'ailu r Pallu He suspects 

it Is the sitiu as vv IS setn it sc i in Fehrii irv lollowing 
iluMiig found ail important ol/stiv ition of the comet of 
I 07 ii h< has cahulittd its elements dlresh, and finds its 
piiihclioii distdiM t «,it Uerihanwds betoie assigned , whence 
he Ttjfcis, that it could not be the same with that ot J8U5, 
which some had ^uppobed 

Ml Bouvaul hub icconipliblicd t more impoitant and 
moiL generally Ubtlul ta-'k, collections ol the. tables of 
Jupitei and Saturn , and Mr Dcliinbrt. has uv ukd himself 
of the*e in the cc iptic tables ot Ju]>iter s satehitt », which he 
has entirely leconsiructcd, and will shortly publish 

'Ihe only iwjKr in ph>sKo-inathemalii s mentioned la 
Com t Rumford s punted in our Journal, ^ ol X\ , p 52, 
from his communication 

Beside the Mtmoiib of ihf Iii'^titute, the wond volume 
of tifie Bise of the Decimal S\stem of Measures* has 
been published It contains the reniaiiider of the ob«^er- 
FatiiMVS of all kinds, and the calculation of the ti idiots 
from Duii<kii;k to Barcelona the heights of tlie signals 
fkboie the 9 urf}icc oi the two seas, the azimuths and the 

latitudes 
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talitudes of the five pruuipul btations The thud and last 
volume lb in the press 

Mr Berthoud, who died in August I8O7, had puhltblied Treatise oq 
a few da>s before his death a snpphmciit to his treatise on 
Timekeejiers, with an account of Ins lestiiches from 175 ^ 

to I8O7 

Mr Betancourt presented to the chss a model of a lock Lock for 
on the same principle is that invented by Mr Huddleston 
[See Jcminal, Vol IV, p lie has likewise ^iveii a 

mathematical discussion ol the principles, on uliich it ought 
to be constructed, so as to be 111 in able b) the strength 
of one man 

Mr Lancret las consicki ibly cKtendtd Mr Monge’s Fvoluiei 
theor} of e\ olutes 

Mr Mains, of the coips of engineers, has deduced fiom a Propagation of 
iiailonn and genci il anil\sis the vaiious c i renin stances 
the propagation ol light, and a solution ol the lunditncnlal 
probltnsol optus B) a ihcoi) entiicl) new, foundid on 
tlie piopeiticb ol tlic mtcr&cctioiis of a sirns of light lines, 
diawn, according to a constant lau, to all tin points ol a 
given suilace, Mi Mains has detu mined tlic course of re- 
fracted and reflected ra\», the intensity ol li^^lit, in all 
ccses, at an> given distance fiom the luminous point, and 
the place, loriii, and ni ignitudi ol images He showb, 
that in certain cases, and w ith ec rtaiii sui laces, reflection 
and refraction produce images, that ire '‘lect 111 one of their 
dimensions, and inverted in the other, u circumstance never 
before noticed*, 

The propagation and reflection of sound have some re- Propagation 

• The plane mirror, or common looking glisv, in fact shows objects 

erect m the perpendicular, and inverted with rrspict to tight and left 

But this ifi no what the reporter meins, though he dor not inform us, 

vrhat the construction of the mirror of Mr Malus is It would be found ^ . 

. u L . r • , Mirror of a 

howc\CT, thit a mirror, which is a section of a concave cjlindir, will 

represent ihi horuontal dimension of an object the rcxcr^e of what a 
plane mirror do, without affecting toe ]»erpendicular , in other 

vonh, the spectator would see the image of himself, or anv other ob)ect 
in It, exactly in the same position, if ht stood f icing the object, that 
occasioned the image and this no doubt i\ the mirror aUik4ed t6, whidi 
i> of a kind, that 1 do not recollect to have wen mentioned G 

^ ^ gembtatice 
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and reR 
sound 


t"**tihhncr to tho-^e of light, but their theory is attended 
with TOf **e difRcult\ Astht \elocit} of sound is \er) small. 
It might be questioned how far it depended on a s inple law* 
Messis Ld^ angr and Eulec, who fust treated this pioblctn* 
h\ p 8 d It n a particu i case to depend onl} on its dis* 
tan t in the centre of motion Mr Poisson h is just dcv 
mcnstralici guicrally, in a \er} ingenious inatiucr, that the 
1 > IS aU I till same that t|ic iiio\Linent is piopagatcd 
b> sjjhericil undulations witli the sinit vilout} ip every 
di n, 1 that the vibration of pai til l(s situate at the 
6 iin inn lit in the soiioious win art tiiudi with unequal 
la lir\ a din^ to a law depending on the nature ot 
the Hill ry a ation and cnnsequentl}, that the intensity 
of the sound, whic h depei ds on the velo( ity of these \ibwi- 
t’OiJfi, IS thus found to b< diBerent m different paits of the 
sonoioiis wave 1 he velocity in a given radius decieases in 
the 1 itio o ihi d aint , uhti te it follows, if the intensity 

be iirooi » 10 a he squa e of tlu velocity, it must de- 

crei^c I iln pio m in I iht •-qu e of ih* distance 

()i y M) ( ittrminate loots of the gencnl equation had 
bail found, but the foi mula of Mi Poisson com prise an 
11 lU nibir wh ch niav be \t ntied all the theon ms 

lit has ob ned u the gencidl cisc, to which be fust paid 

attention He af»erwa’d consukis ♦be i ise where there aie 
■stvei'il < luscfc of a siinultaiicous vihiaiion, and without 
atketinj, the jL,tn« ralitv of tht loot, he dcrornposes it so, 
th t I In d fti lilt 11 ts inswtr to the difftnnt eenties, 
which hadsl unto ^i\e in a novel and w gtnious manner the 
tluorv of thi icfltMon of sound, and production of echoes, 
and to show what would take pi ice between opposite and 
paialltl pi iiics By a ^»milur method he explains what 
ixiust ocrui III the far moie difficult c isc wlure the imi**s of 
an set m motion is iiu hided in uu ellipsoid He demon* 
9trates, that the squud, wlncii oi inmates in one of the foci, 
18 reflect) d toward tin other, inakii g the angle of reflection 
cqg*il to tint of iiicuhme, and following the saine laws as 
light Ihi'^e results uit conformable with what wc have 
)f..rned byexpeiience of elliptical vaults, but it was very 
difficult to dernoiistiate them mathematic ally, w*huh Mr, 
Poi^sou has doue m a ntw and ingeuious mauxicr 


It 
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It has long been rem irl^ed, that the observed velocity of Veloruy of 
^ound IS superior to what is deduced Irom al»*ebraicd cal- 
culations It may be conteiicd, thal tlu deiisitv and tem- 
perature of the air have some induciue in this but Mr, 

Poisson demonstrates that the\ are insufficioiit to explain 
the observations Ha\in^ e> imined successuel} the causes 
supposed by Newton ind other geometricians, he find^ 
t’lem incompatible with the results of sound philosophv 
Mr LHtplace attiibiites tlu acceleration of sound to the 
change of tempeMtuie expinencid by the partii Ics of air 
in their condens tlinii isid dilatition, wlnili cannot take 
place witlioiit a •'UCitssive evolution and absoiption of heat. 

Calculation applied to this h\ polhesis, or lather me ontesf 
table laot, shows, from expiinnentb made h\ tlie Academy 
of Sciences in l7o8, th it a ihlatition or condensation of 
produces a change of tcinpe r ituic equal to a clcgirc of the 
centesiinil thermometer [1 8 Fah ] 

The labours of the ph^sicil division of the cliss hate 
been aniltstd b\ Mr ( utiei, perpetual seen tart 

In 1804 the class luiel awireltd a pri/e to Doctors jiibermtionof 
holdt and Rafn, of C oiunhnoen, for a pnpir on the tvinler animdls 
sleep of animtls, and, in 1807, another to J)i SoiNst, of 
Lyons Prof Pi line lie, of IVloiitpelln r, his since sent a 
paper, that maj uink with the best on the Still 

however, iiolwithst irnhiig their rwuehrs, ind tliosi of 
Spalluii/am, M ingih, incl ( hIinIo we arc ignoiani of the 
causes, by which certain iinm lis ui disposed to this sleep, 
and not others , as well as of tht» t that en tble tliciii to en- 
dure this suspension of then fiii ction 

Mr Geoffrot-S iint-llilaiic, Piof at llit Mu eurn of Na- Cora pa ratine 
tuial Historj, elected io succeed the tcMi Iboussonnct, ***^^°*^^^* 
pr-esented to the cl iss some fragments of a gn at woik, w hich 
he has undertaken on compaiatiie osteology ills object 
1 $ to investigate more niinutel} the analogies be tween the 
comsponding parts of \ inous ammils with vertehr® In 
fact those paits of oiguns, that are always found more or legs 
similar in number and position, notwithstanding their dii^ 
ferenee in size and use, and rontradir tonnes* to all ipparent 
final causes, must necessarily depend on effideotatid form- 
ative causes* As th^se must be connected with the ptitnary 

means 
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Mechanism 
Tespuatioii 1 


Or^n of ta 


Keptilc'-, 


Crocodiks 




means employed by nature, if we may flatter ourselves with 
ever throwing an> lighten the oiigin of organised bodies, 
the most obscure and mysterious poiot of ndturil history. 
It seems to us the tirst sparks uiu^ be derived iiom these 
analogies of stiuctun 

Mr Duinc il, prol of 'inatomy at the Medical School, 
a presented three papers In the hret he tieited on the me- 
chanism of respit itioii 111 tibhes, and pointed out some in- 
teresting Hiigul iiitK s 1 m»( that from having their 
mouths sornet lints iflixtd to stoiiPa, or buried in mud or 
sand, c iniiot a 1 wa^M use them foi t iking in w iter, are pro- 
vided With djieituits lor idinittmg the water on ^dating the 
cavity of the mouth, and these apeituies are fninished with 
valves inttriidll}’’, to pievtnt the wdter from returning by 
them, so that it has no exit but b\ the gills 
tc *1 he second was on the smell and tnsU of fishes Mr D 
supposes, that the tongue, fiom the di)me 68 atid hardness 
of its 111 teguments, and the constant passage of water over 
it, must be insensible to fl ivoars , and that the pituitary 
membrane, not being exposed to the impulse of elastic va- 
poui, cannot be the scat of smell like ours This mem* 
brane therefoi^ he contents to be the organ of taste 

The third IS a coinptirison of the \ariouB vital and animal 
functions in the oidtr of reptiles termed hatrachian^ which 
justiiits its division into two families 

^evtnd other p'lpers on reptiles have been produced, 
particululy on i^iotodilcs of which Mr Cuvier has shown 
no less than twelve distinct species exist in the old and new 
world 

The same n’ltur'ibst has endeavoured to remove by dis- 
section the doubts entertained lespecting some reptiles of a 
«jyigular form, wliith truly deserve the name of amphibia, 
because they bicitlie both with gills and lungs One of 
these IS the siren Ijccrtina, mother the proteus anguinus*, 
and a third the proteus pisciformis The two f oi mer of these 
at least hiic the skeleton too finulyoscihed,and too different 
from those of any other reptile of their native abodes, and 
besidis thmr orgMir are too perfect, to admit of their beiug 

• See Jo 1 oal, Vol 9t 

considerel 
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consideivd as tadpoles, that have a change to undergo. 

The last inhabits the lBke-> of Mexico, where it is used as Axolotl 
food, and resembles a w ttei liz<ird, except in having gills 
It IS called therp axolotl, aud was brought over bj Huqi-* 
boldt 

Mr Biot, while einplojod ni tneasuuni^ an arc of the Air bUddenof 
meridian at the BdUaiu iblands, thinks ht his observe d, 
that part of the intestine', of fishes caught b\ a hook and 
hue at gitdt depth**, and drawn up suddtiily, issue out of 
their mouths, which he attributes to the c\| aiision of tlie 
air-bladder He ba*^ likewise examined the ndurt uf tlie 
air 111 this bladder, and loiit d it to vary tram f>uu itilio^di 
to a mixture ot ttiib gis w tb 0 87 oxigcn, but he dis- 
covered nu hidrogen It apfHaredto biin, that, theditper 
the tibh lived under watLi, the more oxigm the air con- 
tained 

Ml Junne ib extending his new method of ( 1 ibsing in- entomology 
sects\ whuh is found to be more natural than could have 
been expecud, to the dipti ra 

Mr Dupuvtreri, head of the anatomical department of N( of the 

the Medical School, ha«* shown, thit the ronturrtiite of ^ ecs 

fiary in brcatli- 

the nerves of the lung** in the act of respiration is neces- 
sarv to the <onvcreion of the venous blood into aitciial 

The siienieot botanv has been sedulously pursued Mr 
de Lahiilaidure has fimslud his Floia of Nf vv [folland 
Mr Dupetit-Thouars continues hib resc irches on the growth ^ 

of vtgi tables He still thinks, that the tn nk of trees has geubles 
the principle of its increase in the buds , and that tht fibres 
composing the annual lavcrs of wood ait in *'Ome sort the 
roots of the buds, while the little inidnllary thread ter- 
minating each bod perfo ms the tumtioiis of cotyledons 
He has endeavoured to answer objections, and brought font 
ward many interesting fact** Among these is the germina- 
tion of ihi lerythi^ J he evolution of the seed of this tree, 
whicli lb dRot> ledonous, cannot be referred to either of the 
three modes hitherto adopted Its cotviednn is intenor^ 
and serves as a base to the pith, whuh Mr D 1 thinks a 
proof of the justice of his opinion The cottings of the 

• See Journal Vol XVlll p 218 

WllloWf 
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915 

willow, that ta|ce root though deprived pf their buds, seem 
to fprmsh a strong objection to it , but he has founds that 
m this case little subsidiary buds are unfolded opposite 
points that were occupied by the stipules of the leases 
Carbon of There is no subject of more geneial importance in the 
pLatik vegetable economy than the origin ot the carbon of plants 

Mr Crell, the celebiated chemist of FI elm^ladt, has this 
year communicated to the class some expenmeuts, that 
seem to give a veiv high notion of tin powci of vegetation 
lie asserts, that lie has made plants glow and produce seed 
m pure sand, watiiing them onl} with distilled water, and 
siippUing them with a givLu q nudity of iir, in which the 
carbonic add must be dmost as nothing in proportion to 
the carbon produced It is to be obsnved howetcr, that, 
though the plants wtie covned with a g1 iss, he could not 
preitntthc access of the exlemal an thiougli the sand 


fliitosophidl 
aund clv«mical 
Society of Ar 
CiMUl 


Jltflm Society. 


^7e question 


Messis Laplace, C I llcithollct, Biot, Gay Lussac, 
von lluinboldt, I hen ud, Ddrndolle Collet-Dcscotils, and 
A B Bdthollct, luvt tonne (1 a socit tv under the name of 
Pbilpsophuai and Chtmicil it tlu \illige of Arcuell, near 
Pans, which meets once v fortnight, and published tlie first 
vol ot Its Memoirs in IHO 7 

At the Uo}al Academy of Science*^ at Beilin, the sixth of 
August last, a paper on the re«5istanoe of the an was read by 
Mr Bill,! one on the ad\antoges and disadvantages of 
nifional pre^iidicts hy Mr Klein, and a fragment on the 
great cataracts of theinei Oronoko b\ Mr von Humboldt 
*1 ht following pri3>c sijb|ect is proposed for 1810 To 
“ give icompltti theoiyof the hvdiaulicpani, paving regard 
to the adhesion ot water* ” 


O )».pn ition-* 
o'” PdUis 


Di Gauss has sent to the Koval Society of Gottingen the 
following observations of two of the new plant ts 
1st Observations oj Pallas 

tSOd. M tail time Apparent light Apparent Jeclit a 

hours aaceiis 

Feb 


14 

lb 

17 

20 


Mtaii time 
hours 

8 11 16 
7 32 98 
t> 52 18 
7 4P 35 


Apparent light 
aacens 

ZO^ 16 31' 
70 42 39 

70 5b 44 

71 39 2 


tiofa 

19® 59 13' S 
19 20 44 

19 1 8 

IS 5 O 


* Pork Aewnptum of its rocchanisni| and some remarks on it, sec 
Jcvmstj^vol XIV, p 98 
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ieo6 

Pcb 17 
20 


Observations Juno 


Mean time 
hrs 

9 42 0' 

10 49 47 
lO 59 2 

13 12 18 


Apparent ngitt 
aacent 

174* 46 45 

173 15 57 
173 15 15 


Appaicnt dtcliOi 

O’* 28 32’ N. 
0 54 18 


The following observations of J u no were made at Gottingcru 


1806 Mean timt Apparent nglit as 

hr» Lei Sion 

March 10 9 53 56 3’ 169" 46 54 5' 

11 10 32 22 7 169 34 18 


4pt decliii 

3** 41' 50 S’" 
3 51 56 s 


Dr Gauss has likewise sent new elements of the orbit of 
Ceres, deduced flora tht last opposition observed by proll 
Pasquicb, which the doctor means to lender raoie correct, 
when he has observations ot tins opposition on which he can 
better rel> 


Epoch of the longitude, tnen- 


dian of Sceberg 

108® 

19 

34 T 

Diurnal tropical motion 



770' 85 

Annual 

78 

9 

23 

Aphelion, 1806 

326 

37 

59 

Annual motion 

+ 

2 

1 3 

Ascending node, 1806 

80 

53 

23 

Annual motion 

+ 


1 5 

Inclination of the orbit, 1 806 

10 

37 

34 

Annual diminutiori • « 



0 4 

Eccentricity, 1800 • 

O 0783486 

Annual diminution 

0 0000058 

Log of the greater semiaxis 

0 4420728 

To the observations of Vesta, 

given 

in our Journal, 


XVill, p 75, we can now add the following 


84 


Elefner^ts of 
Caret 




rol 


1807 Me‘«n time Apparent nght as Apparent dsclin 
hrt cension 

April 1 9 5*' 183* 28 12* 8' V. 

5 11 17 S784" lae 33 10 92 12 24 191" 

6 11 12 16 022 182 20 4791 1^ S? <64 4 


Obi'tr'iigB, 
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The firs^ of thtsc m by Dr Olbers, the other two frbtA 
thf observatory of Gotting^en 
Dr O&uss has determined its elements in the following 
mao tier 


Flecnoiits of 
Vesta 


Epoch of the mean longituiJe at Bremen, March 39, 1807> 
at 13 oMork, mean time 103'* 8 4 6 * 

Loricftliule of its perihelion * 340 7 41 

Hpheiion 69 57 52 

— — ^ — ■ — ascending node on 


the ecliptic 

Inclination of its orbit • 

Diurnnl tropical mot'oii * 

Logarithm of the mean distance 
L ccentr ntv * 

Gteaieat distam e from the sun * 
Least • 

Peiiod of its revolution 


* 103 8 36 

7 5 40 5t^ 

0 16 1891 
• 0 3728128 

0 007505 
25 625 
31 514 

1321 da} 8, 12 hours. 


Mathematical 
toan of Hum 
boldt Sf Uun 
pUnd h travels 


Statistic il ac- 
couni U£ 

Mtx to 


The fourth pait of \on Humboldt ind Bonpland’s Tra- 
vels will contiuj in two 4to vols the astionomical observa- 
tions, trigniiometiicul opentioiis, and barometrical mea- 
sures Mr voii tl has thought it would be most satisfactory 
to give the whole of the oiiginal observations themseUes, 
tint itird) bt setn what degree of confidence the results 
deduced from them clcbcivc The calculations have been 
made by Mi Jablx, Dltrnums from the best tables The 
inagiKticil observations, with an examination of them and 
of tl o'^e of Cook, ^ ancouvei, and other able astronomers^ 
b} Ibot, will oicupy the 3d \ol As such a number of 
bguris must Ik a long while printing, the latitudes and 
longitudes of v i lous pl k cs, deduced from astronomical ob- 
serv itions, lu e been pubhslied in a separate tract in Latin 
In the tl i (1 put of then ti ivils, consisting of a statisti- 
cal CsMy on the Kingc^in of New Spam, they estimatethe 
present populatio i of Mexico at more than six millions* 


• 1 n the Magiziii nnr\ clopedi^ue it is 192® 9 54" 
t ll>i4 7” 8 J4' 

They 
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1 liey likewise gi\ e the follow mg comparative table of births 


•aths BIRTHS. 

DEATHS. 


In F ranee * 

110 

100 

Table of iliof* 

In England 

120 

100 

tilitvin va 

In Sweden 

1 )0 

100 

noun jpiaces 

In Finl iiid 

160 

100 


In the Russian Empire 

l6t) 

100 


In Mk stern Prussia 

IRO 

100 


lij the goveniracut of 1 obolsk 

210 

100 


In sf veral p irts of tin high plains 
of Mevico 

230 

100 


III thestatcofiNevv Jersey, North 
Ameiica 

JOG 

100 



Famine howtier not unfrequentl} interferes, to check the Famine 
population of Mexico In 1784 no les& thin 300000 died 
for want The niortihty amon^ tht miners dues not ap- Mmerenotuo* 
pear to be j»reatti th in in othi r classes The beat ot most 
ot these mines is very considerable At the bottom of that ^ 

of Valenciana, at the depth of 51 > met [500 jards] the 
centigrade thermometer was at 34® [93 2® I’ahi ], wink ui 
the open air in winter it is oiil) 4"’ or 5® above 0 [from 39 i® 
to 41® F ] 

On the 22d of August last Mr Andieoli and Mr Biios- Ancent wUh • 
chi went up with i balloon at Padua WIhii the mercury balloon to a 
bad fallen to 15 inches [about the lieigbt of J| miles] Mr 
B began to feel an extraordinary palpitation of the heart, 
without any painful sensation in breathing When the 
mercury was down to li [4j inih s] he was orerpowc red with 
a pleasing sleep, that soon became a real lethng} iW 
balloon continued ascending, and when the inert ury was 
about 9 inehes [near 0 milts] Mi A perceived hniist It swol-^ 
len all over, ind could not move bis left hand M hen the 
mercury had fallen to 8 5 [about 0 miles and a quarter high] 
the balloon burst with a loud e^plo«ion, began to descend 
rapidly with much noise, and Mr B awoke It fell about 
12 miles from Padua, without in} injury being received by 
the aerial travellers 

The scheme of bishop Wilkin^ I understand has been pur- Artificial 
sued with some success at Vienna. A watchioaker of the 
name of Degen » reported to have ascended above the 
trees in the Prater with artdtcial wings, taken his flight m 
various directions, and alighted on the ground with as much 
ease at a bird iiKteorol^m 
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53 
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62 
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Ditto 

Ditto 

17 

62 

5t; 

67 

1 5 

’9 76 

Ditto 

Ditto 

18 

5S 

5i 

OO 

50 

29 90 

Ditto 

Ditto 

19 

>0 

62 

6) 

, 57 

oO 03 

Ditto 

Ditto 

20 

60 

02 

60 

55 

50 12 

Ditto 

1 Ditto 

21 

60 

01 

6 > 

55 

50 20 

Ditto 

Ditto 

22 

61 

02 

63 

.6 

30 05 

Ditto 

Ditto 

23 

59 

61 

69 

60 

29 89 

Ditto 

Ditto 

24 

60 

61 

69 

60 

20 86 

Ditto 

Cloudy 

23 

62 

Oo 

74 

61 

29 78 

Ditto 

DittoiT 


* A M At 1 P M thunder and lightning the thermometer rctiriiig 2* 
t Hail, thunder and liglitiuug at 2 P M the thermometer ret^ruig 4^ 
X Ram the ahok day 

11 At 1 1, lightnnii,, thunder, and heavy ram 
a Ram the ahole day 

% Heavy tarn, thunder, and lightning in the night 
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(Continued from Page 257 ) 

3 Anal^tcal Eacpenments on Sulphurm 

1 HAVE referred, on a former occasion*, to the expert* Sulphur s«em- 
qieiitfl of Mr Cfa^ficld and of Mr Bevthollet jun , which hJjroRen****** 
eeemed to show sulphur, in its common form, con* 
tuned hidroileB In considering the analytical powers df 
the voltaic apparatus, it occurred to me, that though 
sulphur^ from its being a nonconductor, could not be ex* 
pected to Jield its elements to the electrical attractions and 
tepulsions of the opposite surfaces, yet tiiat the intense heat 
connected with the contact of these surfaces might poa* 

•ibljr effect some alteration in it, and tend to separate any 
clastic matter it might contain 

On thb idea some experiments were instituted in 1807. A Expenments te 
mmred glass tube, having a platina wire hermetically sealed ^ 

in its upper eatremi^, was filled with sulphur, £hee our 
Number, FI YU, 4»] The sulphur was mdied 

* Bakenan Lecture 180i8> p Id, <w Journal, Vol xmp 502 
I^OL XXIII No 105. — Sirm.£iinNT Y over 
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orer a spirit lamp , ind a proper connection being made 
with the Toltaic apparatus of one hundred plates of six 
inches, in great actlrlty, a contact was made ih the sulphur 
1^ means of another platina wire A most brilliant spark, 
which appeared orange coloured through the sulphuf, was 
produced, and a minute portion of elastic daid rose to the 
bppcr extremity of the tube By a continuation of the 
Sulphuretted process for nearly an hour, a globule eqvfal to about the 
dtuS****”" tenth of an inch in diameter was obtained, which, when 
examined, was found to be sulphuretted hidrogen 

This result perfectly coincided with those which have 
tamed water hecn jUst mentioned , but as the sulphur that I had used 
was merely in Its common state, and as the ingenious ex. 
perimenta of Dr Thompson have shown, that sulphur m 
certain forms may contain water, I did not venture, at that 
time, to form any conclusion npon the subject 
The e^pen In the summer of the present year, I repeated the ex. 
with^ penment with every precaution The sulphur that I em- 
|ihur^ ployed was Sicilian sulphur, that had been recently £ub. 

limed in a retort filled with nitrogen gas, and that had been 
kept hot till the moment that it was used The power ap. 
plied was that of the battery of fire hundred double plates 
of inches, highly charged In this case the action was 
most intense, the heat strong, and the light extremely 
bnlliant, the sulphur soon entered into ebullition, elastic 
matter was formed iW^great quantities, nHliitl^ of which was 
permanent , and the sulphur, from being pure yellow, 
became of a deep red brown tint 

ISvdphuretted The gas, as in the former instance, proved to be sulphn. 

retted hidrogen The jilatina wires were considerabfy 
part of the sul acted upon , the sulphur, at its point of contact with 
obtained the power of reddening moistened 

avolvcd ^ limtus paper 

I endeavoured to ascertain the quantitj of sulphuretted 
hidrogen evolved in this way from a given quantity of sul- 
phur, and for this purpose, I electrized a quantity equal to 
about two hundred grains m an apparatus of the kmd I 
have just described, and when the tipper part of the tuba 
was full pf gas, I suffered it to pgm into the Atmospheric; 
soaa to enable me to repeat the^iroccss 


\V«eii 
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Wben 1 opefate4 m seemed to be no 

limit to the generation of elastic dmd, and jn abput two 
hours a qnantiitgF had beeneraWed) which amopnted to more 
tiian Are times the Tolame of the snJphur employed From 
the cn^mstaOces of the experiment, the last portion only 
CQuld be eiamined^ and this proved to be sulphuretted 
hidrOgen Towards the end of the process, the sqlphar 
became extremely difficult of fusion, and almost opaque, 
and when cooled and broken, was found of a dirty brown 
Colour 7 

The experiments upon the union of sulphur and potas- Sulphur and 
mum, which I laid before the Society last year, prove ev^Ji w suiphu- 

these bodies act upon each other with great energy, and retted hidrogcn 
tiiat sulphuretted hidrogen is erolvcd m the process, with 
intense heat and light 

In heating potassium m contact with compound ili«# Potassium heat» 
flammable substances, such as resin, wax, camphor, and ed with com* 
fixed Oils, in close vessels out of the contact of the air, 1 S^ounablesir 
found, that a violent inflammation was occasioned; that « 

hidrocarbonate was etrolved , and that when the compcHind 
was not in great excess, a substance was formed, sponta- pyrophorps 
tieously inflammable at common temperatures, the epm- 
bustible materials of which were charcoal and potassium 

Here was a strong analogy between the action of these Analogies 
bodies and sulpbnr on potassium Their physical pro* 
parties likewiie rateutble those of subl^r , for they agree 
id beini|; nonqj^dnetors, whether fluid^ or solid, nfk being 
transparent When fluid, and semitransparent when solid, 
and highly refractive, their affections by electricity are 
bkewise similar to those of sulphur, fur the oily bodies 
give out hidrocarbonate by the agency of the voltaic spark,^ 
and become brown) as if from the deposition of carbonacei* 


ons matter 

^ But the resinous and oily substances are compoundaof a Hidrogen cer^ 
small quantity of hidrogen and oxigen, with a large quan* 
tity of a carbonaceous basis The existence of hidrogen m ^ 
sulphur IS fully proved, and we have no right to consider a 
substance, which can be produced from it m such largo 
qnOatitiss, merely us an occidental ingredient 

ts Vh* 
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tel. 


Attempt to ai- Tite 4nly ia t#o w ttre^ 

■STihllrTonS'*'^'^*'*^®® fltdr iiFC#j;fct dt -carbonic bcid a«d fOjBi* I 

watU'by burn- to wlfetlte^ in 

fuu -ISMnbustldft of anlplri^f In oxigen |fa »9 dried b}r otp^ve to 

Ais ciiso salphorecmf Msld li in 

bhai^ larger ^aantitSes than eili|rh«ric acid) ‘And tljfls Ifuit 
ii tofld^scd Mrith great diffieulty^ la came, 

!n Mifdi I have otitaaiicd, by applying artidcial ool^, 
Udeposii^ of add ifi the tom of a$1m of dew In glasa 
retorts out of the contact of the atmosphere^ m whrcii suU 
pfittv filed been horned m oaigon gas h^grOmetirfcally dry, it 
hak^ appeared to mo less tenacious and bgbter Aan the com^i 
Ikibli^phfttrfc acid of commerce^ which m the most coik 
dendratod form iti whrch I hare seen it, namely^ at 1 855, 
gare abundance of hidrogon as well as snlplinr at the 
nAgafti^e Stirfkce in the roltaic circuit, and hence e^idehtly 
tsbbtahied itoter* 


AeddenlSAi flf 
the Inmns 
Might be by 
sulphuretted 
hxiiogeik 


PotMShimlied- 
«d m sill- 
phuretted 
hidfoaen. 


Veribctlj dried 


Joek firCf 


l4lo reddening of the llimns paper, by sulphur that bad 
liomi heted on by roltaic elcctiictty, might be ascribed to its 
eontoiiitog some of the sulphuretted hidrogen formed in Ae 
prontos , but eren the production of this gas, as wiE be 
toittiediately seen, is an oTidcnee of the existence of oxigeh 
inonTphnr 

fn my early experiments on pofkwium, procured by elec, 
ifidty, 1 heated small globuler of potaagium in layige qtuni. 
Utiea of sulphurated hidrogen, and I found 4hai sulphunst 
of potash was formed; but this might 'dil^owiiig to the 
tinter dissolved in the gas, and I ventured tii^raw no coii- 
cHasidn till I had tried the experiment m an unobjection|fMi 
mminer 

1 heated four grains of potassinm m a retort of thoo^pn- 
City of twenty lubical inches, it had been iiled after the 
usual processes of exhaustion with sulphuretted hidroguu, 
tdived^by means of munate of lime that had been helstol to 
whiteness, as soon as Ae potassidm fused, whjto fanms. 
wore eoponsly emitted, and Ae potassium soon ftd, 
and burnt with a most brilliant dame, yellow ih ibe eentm 
ami red towards Ac cirenmferenoo*. 


Tlie 


• In f he Moniteur, May «1, 1U08, m the account of M M 
t&ay^Liissac anti Ihenard’s experiments, it » mentioned, that 

potassium 



os nBumth m 

•jt 

' TKi^ 4^0 V;Dllil96f of tl^^llU^ic Uid g- 

4 h 9 0];<et^afi<^fi9 n^t o^futtl moto i\^n two cul^icai Indies 
tnd a half A small ^antHy of the vesidoaJ^ |af 
allsorliaMo ^y irater oonabsorl^abl^ gas 

Was k^rogeo, bolding a minato qosmtity of salphqjr 19 ap» 

Intiob 

A yollow sOblifkibte hoed tke upper part of Ae retort^ and suiphut 
wbicb proved to bo sulphug The solid matter formed was 
at the suifaice Uke sulphiiret of potash, but m the m. 

Anor It was dark gray, like sulphoret of potassium* The 
piece of Ae retort containing it was introdujced into a ja^r 
Inverted over mercury, and acted upon by a small quaikti^ 
of dense mnrlaiir acid, diluted with an equal weight of 
W^ter, when there were disengaged two cubical Inches ajid 
g quarter of gas, which proved to be sulphuretted hidrogoii 
^ In another experiment, m which eight grains of pqtaa* Exponment 
Mum were heated in a retort of the capacity of twenty 
cubical inches, containing about mnetocn cubical inches of 
sulphuretted hidrogen, and a cubical inch of phosphuretted ^ 
bidrogen, which was introduced for the purpose of absorb, 
mg the oxigen of the small quantity of common air 
miitcd by the stop.cock, the mflaminatioQ took place ag 
before, Aere was a similar precipitation of sulphur on Ae 
sides of the retort, the mass formed in the place gf4he 
potossmm was orasign externally, and of a dark gray colour 
Internally, d| A Ae last instance , a«d when acted on by a 
little water' lIRdllng muriatic acid in solution, Acre were 
ivoived front it five cubical inches only of sulphuretted 

airogw 

B*th these ezpennentD concur lo proTing the evsteiiGeof ^ople tm 
•fnac(|)loii|8nlphvretted hidrogen, capable of destiwylnghJJSjjJIIJ*^ 
^ardallj the inflammability of potassium, and of produbiB^^ije ^ 
t$oi» U alt the efiects of ozigen , for had the potassium com. on^*^ 
hvmd asweljr With pure combustible mtter, it i^ngfa^ as 
will be seen distinctly from what follows, to hare'eTotred 
'Ijr 4w uctioa of the aad a roJume of sulphuretted 

pptuwiua ehwrbs the Wj^hiir and a part of the bidK^ of nil* 
phuKtted biho^; but tbie{dienomenoDof uflammation u aOt 
pfijliifmfit noruKtbf resuHpdeia^ 

hhhd$(* 
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Indrogcn, at least equal to that of the hidrogcn, which 9 t| 
equal weight of uncombmed potassium would have pro- 
duced by Its operation upon water 

Sulphur heated Sulphuretted hidrogi^n, as has been long known to che- 
n hidrogen mists, may be formed by heating sulphur strongly in ludro. 

gen gas 1 heat( d four grams of sulphur in a glass retort^ 
containing about twenty cubical inches of hidrogen, by 
means of a spirit lamp, a ul pushed Ihc heat nearly to red- 
ness There was no perceptible change of rolunie in the 
gas after tiu process , the sulphur that had sublimed was 
iinalteied in its propi rites, and about three cubical inches 
of an claslK fluid absorbable by u atcr were formed the 
solution reddened litmus, and had all the properties of a 
Oxifcnmsyl solution of ])urc sulphuretted hidrogen Now if we sup- 
***'“*^ pose sulphurc (ted hidiogen to be coiistitulcd by sulphur 

dissolved in its unaltered state in hidrogen, and allow the 
existence of o\igen iii this gis^ its existence must likewise 
be* allowed in sulphui, for we have no righ^ to assume, 
that sulphur in sulphuietled hidrogen is combined with more 
oxig<ii than in iK eou'inon form it is well known, that, 
when electrical sparks are pi'-sid through sulpl|y|j[rctted 
hidrogen, a consider ible portion of sulphur is separated, 
without any alteration iii the volume of the gas This ex- 
pcfiment I have m idc more than one , and 1 found that the 
sulphur obtainul, in fusibility, combustibility, and other 
sensible piopertics, did not perceptibly differ from common 
sublimed sulphur 

at counts for Its Accoidiiig to these ideas, the intense ignitiop produced 

intcn t action of sniphur, on potassium and sodium, must 

WitlipotahMum ^ , , « « . * 

not be ascribed merely to the aflinit} of the metal of the; 

alkalis foi its basis, but ma^ be attributed likewise to tha 
agency of the oxigen that it contains 

The minute examination of the circumstances of the 
action of potassium and sulphur likewise confirms these 


opinions 

Farther con- When two grams of potassium and one of sulphur were 
$rmcd heated gently in a green glass tuT>e filled with hidrogen, 

and connected with a pneumatic apparatus, there was a 
most intense ignition produced by the action of the two 
bodies^ and one eighth of a cubidal inch of gas was diS- 

engage^ 
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engaged, which waa sulphuretted hidrogen The compound 
was exposed in a mercurial apparatus to the action of liquid 
muriatic acid , when a cubical inch and a quarter of aeru 
form matter was produced, which proTed to be pure sul. 
phurethd hidrogen ^ 

llic same experiment was repeated, except that four 
grams of sulphur were employed instead of one In this 
rase, a quarter of a cubical inch of gas was disengaged 
during the process of combination , and when the com. 
pound was acted upon by muriatic acid, only three quarters 
of a cubical inch of sulphuretted hidrogcn were obtained 
Now, mlphuret of potash produces sulphuretted hidro. 
gen by the action of an acid , and if the sniphur had not 
contained oxigen, the hidrogen crolTcd by the action of 
the potassium in both these experiments ought to haTO 
equalled at least two cubical inches, and the whole quantity 
of sulphuretted hidrogen ought to have been more and 
that so much less sulphuretted hidrogen was evolved m (he 
second experiment, cm only be ascribed to the larger 
quantity of oxigcri furnished to the potassium by the larger 
quantity of the sulphur 

1 hiHe made several experiments of this kind with similar Sevcial expen 
results Whenever equal quantities of potassium 
combined with unequal quantities of sulphur, and exposed rti!>ults 
afterward to the acHon of muriauc acid, tho largest 
quantity of sulphuretted hidrogen was furnished by the 
product contidn'ing the smallest proportion of sulphur, and 
in no case was the quantity of gas egial in volume totlie 
quantity of hidrogen, which would have been produced by 
the mere action of potassium upon water 

From the general tenour of these varioMS facts, it will Composition of 
not be, I trust, unreasonable to assume, that sulphur, m ®'*^P*‘'**‘ 
its common state, is a compound of small quantities of 
oxigcn and hidrogen with a large quantity of a basis, that 
produces the acids of sulphur in combustion, and which, 
on account of its strong attractions for other bodies, it will 
probably be very difficult to obtain in its pure form 

In metallic combinations even, It still probably retains 
its oxigen and part of its hidrogen Metallic sulphurcts 
pan oqly be partially decomposed by heat, and the small^ 

, * quantity 
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quantity of salphur eroJlTcd from thorn m tl»l case whm 
perfectly dry aud out of the contact of as J found lie 
an experiment on the sulphuret of copper and htod, exists 
10 its commoo atate, and acts upon potassium, and is 
affecttd by electricity, in the same manoer as native suU 
phnr 


Phospohtus 
analogous to 
sulphur 

Acted on by 
the pile. 


•ifohed pbw 
phurcittd hi 
drogen 


Potaisium heat- 
ed in iihos' 
phu retted hi 
drogcu 


4 Analytical Experiments on Phosphorus 

The same anilogics apply to phosphorus as to sulphur, 
and I have made a similar scries of experiments on this in* 
flammable substance 

Common i Icctrical spares, passed through phosphorus, 
did not evohe from it any permanent gas > but when it was 
acted upon by the voltaic flcctnciiy of the battery of five 
bundled plates in the same manner as sulphur, gas was pro* 
duced in considerable quantifies, and the phosphorus became 
of a deep red brown colour, like phosphorus that has been 
inflamed, and extingm&hid under water The gas examined 
proved to be phosphuretted hidrogen, and in one experi* 
ment, continued for some hours, a quantity estimated to be 
nearly equal to four times the volume of the phosphorus 
employed was given off The light of the voltaic ||i!irk in 
the phosphorus was at first a brilliant yellow, but as the 
colour of the phosphorus changed, it appeared orange 

I heated three grams of potassium sixteen cubical inches 
of phospl^i retted hidrogen , as soon as it was fused, the 
retort became filled with white fumes, and radish sub- 
stance "precipitated upon the ^^ides and upper part of it. 
The heat was applied for some minutes No inflammatipi^ 
took place* Wlit^u the retort was cool, the absorption 
was found to be less than a cubical inch The potassium 
externally was of a deep brown colour, internally it was of 
a dull lead colour The residual gas had lost its property 
of spontaneous luHammation, but seemed still to contain a 
small quantity of phosphorus in solution 


* It IS stated* m the account before referred to of M M* Gay* 
Lussac and Fheuard's expermiexit^, that jpotassiun^ inflames in 
phosphuretted hidrogen My expenments upon this ^s have been 
•hen repeated 1 have never perceived any lummous appearance * 
hut 1 have always opeiated in daylight 


Tho 
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The phosphuret acted upan over mercury by solution of 
muriatic acid evolved only one cubical inch and three quar* 
ters of pho<$phurtttcd hidrogcn 

Proto this expeviTneiit there ts great reason to suppose, Phocphuratted 

that phosphnrettcd hidrogcn contains a minute proportion con- 

« I I .... . , , ^ tdinsoxigen 

ot oxigcn, and consequently that phosphorus likewise may 

contain it, but the action of potassium on phosphorus 
itself fuiiiishes perhaps more direct evidences of the cir- 
cumstance 

One gram of potassium and one grain of phosphorus Phosphorus 
-were fused together in a proper apparatus They 
with the pioduction of the most vivid light and intense 
ignition During the process one tenth of a cubical lueh of 
phosphuretted hidrogen was evolved The phosphurei 
formed, exposed to tht action of diluted muiiatic acid over 
mercury, produced ex ictly three tenths of a cubical inch 
of phosphuretted hicliogen 

In a second cTpenment, one gram of potassium was Fxpenment !». 
fused with three grains of phosphorus , in this case nearly 
a quarter of a cubical inch of phosphuretted hidrogcn was 
generated during the ignition Hut from the compound ex. 
posed tdPmuriatic «ieid, only one tenth of a cubical inch 
could be procured 

Nowit IS not easy to refer the dthcieiicy of phosphuretted Pho9ph»»^u^ 
hidrogen m the second ease to any other cause, than to 
supply of oxf^en to the potassium from the phosphorus 
and the quantitjr of phosphuretted hidrogcn evolved in the 
first case is much less than could be expected, if both 
potuBfum and phosphorus r>onsisted merely of pure com- 
bustible matter 

The phosphoric acid, formed by the combustion of phos- Phosphoric acul 
phorus, though a crystalline solid, may still contain water «>ntam 
The hidrogen evolved from phoqjhorus by electricity proves^^^^*^ 
indeed, that this must be the case, and though the quantity 
of hidrogen and oxigen in phosphorus may be exceedingly 
small, yet they may be snfhcient to give it peculiar charac. 
tets , 1^ till the basis is obtained free, we shall Yia.re no 
knowledge of the properties of the pure phosphoric ele« 
meat* 
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OV THE CARBOKiCEOirS rRUrCIPCE 

5 On the States the carbonaceous Principle tn Plumbagaj 
Charcoaly and the Diamovd 

The accurate researches of Messrs Allen and Pepys hare 
distinctly proTcd, that plumbago, charcoal, and the diamond 
produce Tery nearly the same quantities of carbonic acid, 
and absorb veiy nearly the same quantities of oxigen lo 
combustion 

Hcacc it IS evident, that thiy must consist principally of 
the same kind of elemental y matter, but minute researches 
upon their chemical relations, whin examined by nciv ana- 
lytical methods, will, 1 am inclined to bdievo, show, that 
the great difference in their physic il properties docs not 
merely depend upon the diHercmis of the mechanical ar. 
rangtment of thur parts, but likcwi&i upon differences m 
then intimate chemical nature 

I endeavoured to discover, whether any clastic matter 
could be obtained from plumbago very intensely ignited by 
the Voltaic battery in i 1 on ici Ilian vacuum but though 
the highest power of flu bittery of five hundred was em- 
jdoyed, and though the 1 cat was such, as m another ex- 
periment mstintly melted plitiiiiwire of of an inch 
lu diamettr, yet no appear nice of change took place upon 
the plumbago Its characters remained wholly unaltered, 
and no permanent elastic fluid was foimed 

I heated one gram of plumb igo, with twice its weight of 
potassium, in a plate glass tube connected with a proper 
apparatus, and I heated an equal quantity of potassium 
alone in a tube of the same kind, for an equal length of 
time, namely, i ight iiiiiintcs Both tubes wore filled with 
iiidrogen no gas was evolved in iither case There was no 
Ignition in the tube cbntainmg the plumbago, hut it seemed 
gradu illy to combine with the potassium The two results 
were exposed to the action of water, the result from the 
]iIurabago acted upon that fluid with as much energy as the 
othm result, and <he two volumes of clastic fluids were 1 8 
cubital inch and I 9 cubical inch, and both gaxc the 
same diminution by detonation with pxigen, as pure h|- 
drogon Two grams of potassium, by acting upon w^tei^) 
would have produced two cubical inches and one eighth 

of 
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of Mdrogen gas ^ the deficiency tn the result, m which 
potassium alone was used, must be ascribed to the loss of a 
amall quantity of metal, which must have been carried off 
iu bolution in the hidrogen, and perhaps, likcv\ise, to the 
action of the minute qi autity of metallic oxides in the plate 
glass The dihtrcucc in the quantity of ludrogen given off 
in the two resttlts is however too slight, to asciibe it to tho 
existence of oAigcii in the plumbigo 

I iipc4tcd this e\perimtnt several times with lijee re- The cxpen 
suits, and m two or tiirce instinces cxaminect the compound 
formed It was iiifnsihle at a rid heat, had the lustre of 
plumbago It inliained spontaneously, when exposed to 
air, geifieiatcd potash, itid left a black powdery residuum. 

It eilerv^sctd most ^lolentlv la^watei, and produced a gas, 
which burnt likt puit hidro^cn 

When sin'll! pieies of eliaicoai from the willow, that hadciiarcoal acted 
been intensely igmLd, wire acted upon by Voltaic 
city in a roriietlltdh vaeiiuin, t \ ery precaution being taken 
to exclude inoisliirc fiom the uu rc ury iiid the chaicoal, tho 
results were vei^ dihcient tiOtu those occunmg m the caso 
of plumbago 

When plumb igo was used, after the first spark, which 
generally passed through a distance of about one eighth of 
an inch, there was no contiiiu ition of light, without a con. 
tact or an approaiii to the same distance, hut from the 
ch ircoal a ilauie aeemed to issue of a most brilliant purple, ^ p„rpje 
and formed, as it wi n , i conduetiiig chain of light of nearly formed, 
an inch in length, it the s t>nc time that clastic matter was 
rapidly formed, some of which was permanent After ler e\oIve(I 
many unsuccessful triils 1 at length succeeded in collecting 
the quantity of elastic iluid given out by half a gram of 
charcoal, the process hid been continued nearly half an 
hour The quantity of gas amoiitited to nearly an eighth 
of a cubical inch , it was inflammable by the electric spark 
with OAigen gas, and four measures of it absorbed three 
measure^ of oxigen, and produced one measure and a half 
of carbonic hcid The charco il in this experiment had be- 
come harder at the point, and its lustre, where it had been 
heated to whiteness, approached to that of plumbago 

1 heated two grams of potassium together with two grains charcoal heat 

of 
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•dwitkpotag- of cliarcoal^ for fivo ^lai^tes, and to Gstiiiiijkte the C|fJ 

Hum the metallic okidoi^ and potai^h in the gteeu glass tube, I 

made a com^iau^tiTe eKpcnmtnt, as in the cas^ of plumbago , 
but there Vds no proot of any oi^gen being furnpilied to 
tiio potdshiuni from the ehircoal in the process, for the 
compound artid upon \iater with great energy, and produced 
a quantity ot iuda.mmabie gas, only inferior by otie twelftb 
to that produced by the potas^ium^ which had not been 
combined with charcoal and which gave the same d unin ii. 
tion by detonation with oxigcn^ and the slight ddlc^rencc 
maybe well ascribed to the indue nci of foreign matters lU 
the chareodl liuiewas no ignition in the process, and 
no gas was evolved 


Compound pro* 
duced 


Ihe compound prodiicci^ in otlni cvpoiimcots of this 


kind was examined It is a conductor of c]cetriei(>, is of 
a dense black, iiidames spontanconsJ^, and burns with a 
deep lecl light in the atmosphere^ 

Diamond could The, nontonduchng n ilurt of ihi diamond, inditsinfusu 

impossible to k t upon it by loltuc 
electricity 5 and the only in y^ agints which seemed to offer 
any un ms of dccompisin^ it, wlu the meuls of the 
aJk ills 

Heated with W hen I di iiiiond i<? hi it* d in i ghss tube with po» 

pouNsium, tassiiini, then is no ilasiic iniul ^ \tn o.il, and nd intensity 
of icttoii , bi t tht diamond sc on blackens, and scales 
Bceiu to dt tdch themsehes fiom it, and these scales, when 
examined in the m tgnihei, u gri) ixteriidlly, and of tha 
colour of plumlngo intern *11 r, if they consistod of 
plumbigo coy I rid by thi gray oxide, of potassium 
fchidrogen gay In heating together thuc grains of diamonds in powder, 
and two gt iins of pptassinm, for an hour, iq a small retort 
of plate glass ilkd with hidrogen, and making the conipa- 
rativo trill with two grains of potissium heated in a simitar 
apparatus, without any diamond^, I found, that the pot** 
assium which hid I>e(ii heated with the diamonds produced, 

by its action upon water, one cubical inch and of uu 

« 

♦ In the Bakerian Lecture for 1807, I have mentioned the de- 
compo!»iUon of earbome acid by potassium, which tidies place with 
uidammation It the potgssmui H in excess m this experuiient^ the 
jame p^rophorusas that desciibed above is formed 

Sammablw 
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iBram^ble air, aaid that which had been exposed to heat 
alotie, all other nrcumstanccs being similar, evol? ed nearly 
one cubical inch and both of which were pare fai» 
drogea* 

In another experiment of a similar kind, m which frag. A similar ea» 
Bients of diamonds were used in the quantity of four grains, 
the potassium became extremely black from its action upon 
them during an exposure to heat for three liours, and the 
diamonds were covered with a grayish crust, and when acted 
upon by water and dried, wcie found to have lost about 
iVe ^ in wcighl Tht matter sc])arattd by washing^ 
and examined, appealed as a hne powder of a dense black 
colour When a surface of plattna wire was covered with 
it, and made to touch another wire in the Voltaic circuit, 
a brilliant spark with combustion occurred It burnt, when 
heated to redness in a green glass tube idled with oxigen gas, 
and produced carbonic acid by ils combustion 

These general results seem to show, that in plumbago the Plumbago 
carbonaceous element exists merely in combination with 
iron, and in a form which may be reg'irdcd as approarhuig 
to that of a metal in its nature, being conducting in a high 
degree, opaque, and possessing considerable liistio 

Charcoal appears to contain a minute quantity of hidro. Cl&arcoat 
gen in combination Possibly likewise, the alkalis and 
earths produced during its combustion exist m it not fully 
combined with oxigcii , and according to tiie^v. ideis, it is 
a very compounded substmee, though in the mini it con. 
lists of the pure carbonaceous clement 

The experiments on the diamoud tender it c xtremely Diamond 
likely, that it contains oxigen, but the quantity must be 
exceedingly minute, though probably sudicieiit to render the 
compound itoncondiieiing and if the (rarboiiaceoiis element 
in charcoal and the diamond be considered as united to stiH 
less foreign matter in quantity, than in plumbago, which 
contains about ^ of iron, the results of their coibbuslion, 
as examined independently of hygrometrical tests, will not 
differ perceptibly 

Whoever connders the diffeiUnce between iron and steel, Mmutc difTer- 
in which there does not eaiit more than of plumbago, 
wr the bdtweto the of ammotnum dud gr^tiy ai er 

mercury, 
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external ap» 
ftcarance 


mei'cary^ m which the quantity of new matter is ndt morU 
than between the metals and their suboxides^ 

some of which contain less than of oxigcn, will not be 
disposed to question the principle, that minute differences 
in chemical composition may produce great differences in 
external and physical characters 

(To be conlmutd m out next ) 


On the Stem of Iree^y with an Attempt to^discocwr th^f 
Cause of Motion tn Plants JVIns Agues luBETSONi 

To Ml MCHOLSON 

SIR, 

Me thod of Hi The manner in which Liiinaeiis dmded the stim of trees 

of *uce« naturally suggcsliil by ils apptarantc to tlu c}c, Idtie 

by glasses cortex, the rind liber, the bark , lignum, 

the wood, and medulla, (he pith But at this time, that 

our magnifiers aie so ptrfeeled, nature points out a more 

regular dirision, and one marked not only by the form, 

but by the ditli rc nee of tlu juices^ with whicli tl|C parts are 

swilUd ludied so dilfcrLiitarc the purposes to be effected, 

and so clear arc tlic ciivisioiis n i^uie has made , th|it, when 

’icen much nngiiified, th y appeal to me directly to strike 

tlie mind, uul convi »cc the leason, provided the study is 

pursued m a in'iunor, that will (niblc the person, by a 

view of the diftcrent pirts prontrly prepared, to judge 

sanely on the subject ihe vegetable < uttings sold witli the 

solar microscope will do vf ly well for supcificial learners^ 

but no person can understand the nature of plants, or ex* 

pect to profit fiom knowledge so obtained, who does not 

rut lus uwii specimens, and genciallj from fresh plants* 

It 1$ laboiious and tronbksoiu, and requires gnat care, 

but [ hart never a inonuut repented the time so c^ pended, 

as from dried cuttings much of the real nature and all the 

To judge from motion escipc Still bo^h are lo le consulted , aid the 

both dned and proper method is perhaps to compare them together I 
fresh cuttings - 

copy from no book, every experiment has been made by 
carefully repeated a number oj times I may 

perhaps 


fresh cuttings 
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pFfhapi be accu&cd of pte^umption, in veftfurt//^ to m« 
ttoduce so many neto tdeus , and depending thus on inysclf 
only , but I recount niertly what I hare seen In a very 
^ood soiar mictoscope , if my deductions are false, I detail 
my reasons , and every reader may judge for himself It is 
to ihn great magn/fytn^ powers I am indebted, and every 
one (with the same instrument) may prove the truth of 
Wiiat I advance 

I shall divide the stem of ♦rces into 6 parts, 1st the rind. Division of the 
2nd the bark and inner bark , dd the n ood , 4th the spiral®^®™* 
nerves, 5th the nervts or urclc of Itje ^ 6th the pith, 

'Ihc rind is I conceive merely an outward covering to Uio 

tree, to preserve its moisture, that the sun may not evapo- 

rate its juices It is true, that the same is continued 

under ground , but it may be as usiful there to prevent the 

entrance of the dust and earth, and pressure of stones, or 

the injury of insects It is composed of lows of cylinders 

with a single Ime to divide them, and they are filled with a 

clear and pdlucid liquor 1 here ai<. seldom more than four or 

five layers of vessels, but it is m general so covered with 

parasite plants, and powdered lichens, that its thickness is 

often more than doubled , and it ts not fit for examination, 

till divesUd of all txtraneous matUr It is the nnd Division of Um 

thickened that forms much of the armature of plapts lt““** 

appears by no means lu cessary to plants, as there are a 

number in which the bark serves as a covering instead of a 

rind , it IS not therefore esi^enttul to them Though to trees 

It roust be so reckoned 

2d The bark and inner bark, though certainly very dif- Divisions of t!h« 
ferent as to form, arc the same in jmcc , and being so nearly 
allied, I shall treat them as one They are truly of the 
first consequent in the tree They are the origin of the 
leaves, the lengthened vessels of the birk and inner bark^ 
forming the vesstls of the leaf, while the juice 

concentrated and thickened produces the pabulum of the 
leaf, as I endeavoured to show in my last paper The 

juice of the bark is I conceive the blood of the tree It is 

here alone are produced the gums, the resins, the oil, the 
milk, in short all that truly belongs to the tree, gives taste 
to It, all 1 conceive that makes one plant different from 

another; 
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another, ftndifs nrtues, if I maj so exfivera myself Tbi 
Bark is generally green, the inner bark white, yellow, or 
g’^een The former consists of vessels crossing each other, 
the latter of bandies of vessels of two sizes, the large ones 
lieing formed in a very peculiar manner They consist of 
broad cylinders, having a bottom mih a hole mit, through 
which the liquid passes, though not with ^lerfect ease On 
e!tpoBing several pieces of llu inner bark to the solai 
microscope, the moment 1 tiirnid Ihe light on the specimen, 
the juice of iihich had before proceeded up the pipes rather 
slowly, it was suddenly propelled forward with a force 
truly astonishing When I increased the heat and light by 
pointing the full focus of the ravs on the vessels, tht power 
of the h( at was too strong, and broke through the sidedivi- 
•ions, inundating the specimen but when I merely kept up 
a proper degree of light and heat, it was curious to observe 
the liquid pa's from pipe to pipe, in one regular and e^sy 
flou , making a littk stop as it is‘!ued through the straitened 
apertures at the bottom of the vessels I have often stood 
more than an hour watching the current, (which passet 
bowel er imicli slower than the sap does) nor could 1 per. 
ceive, that it required (while the heat and light were on it) 
any addiuonal expedient to histen it, but in the night, 
when both are wanting, the pressure Mr Knight mentions 
from the bastard gram is (I 'should suppose) very likely to 
assist or ipiiik^n its flow , and as at night it is pressed 
against the c yhiiders, it is at this time (1 should conceive) 
it would h ive ilm ffc* t This part is however formed tn the 
wood only, but the contraUion at the bottom of the largo 
Teasels of the inner bark, it is probable may serve the same 
purpose, that of forcing the liquid forward, by lessening 
the aptrtuns and giving therefore more impetus to the 
current Thi vtsscls are also of great thickness in pro- 
portion to rhoir si/c , and have on them a pceuiiar cnrcolar 
thing resembling a cullender full of very diminutive holes, 
so small that no liquid could pass them, but in viewing the 
thick juKc th it runs through these pipes, I observed many 
bubbles of air, which, as the heat increased or dimtnished 
their aca lerafed or retarded the flow of the liqntd 
Might not these apertures be designed for the entrance of 

air 
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ail* to promote this purpose ^ The thick nos of these vessels 
IS siichj IS almost to conce il the diikiuss of tiu liquid 
that runs through them lo sec their forms nel) it is some« 
times net essar> to di ir out then eon<tnts, which is best 
done b^ pJdiiMg the spei miens in a basktt fashiud down 
in a lunning strtdin, ui boiiitiT ihei ^ thoroiighlv and tluii 
throwing them into aretu wax perfectly imlltd When 
mis siuc^eds, it 1 1 ikts cxtLllcnt specimens for the 
cdbiiu ( 

ihough Inlf ftaiful to givt in oj imon absoIuttl> con- 
tiaJictory to om. who^( ahilitus J so mnih ttspert us 
MubtVs^ vet 1 must tiimk Ik is luisiikcn, when hi says 
II y adts planter qui onf ks iiunits suts dans loutiskur par- 
ties ” I neur (ould tnid tins, and though the potent I upud p^cuiiar 
snuil of thi liquid bdonging to tin baik will often t \tiiur^ 
to othtr parts <;l the pi ml, it gtnei ill) viinshes if kept 
eeparate for a da), oi grows so taint in (ompanson with 
the rial liquid, as to urove it is not in ingredient .Norean 
1 undirstind wh) he should suppose, thil the tuocs or 
cylindtis of the iniiei baik aic mcrel) \ieincus of the 
oidinary vessels, for they ait exaetl) the same, and occupy 
the same plaei , their ptculiai sh ipe and ofliee attend (hem 
tver) where, and thtic an no vis^^ils like them in any 
other part of the tie*- or shiub 1 have mentioned only 
the vessels of the inner b irk, bee lusc their foim is unusual , 
but the vessels of the bark iit niori sinipk and smallci, 
and divided byal neortwo, running kingitudiudlly between 
them IJovv ihe gums, usms, oik milk, &c ire formed, 

1 am not ehyinist suthcunl to give lu) rletr idea coneern- 
ing, but the labours ot Dr Ihomsoii seem inurt to eluci- 
date this subject, than those of any other authoi I am 
acquainted with Nothing laii be more admirable than tin 
manner in which he aeiounts for sugar in plants , it is ex- 
emplified each day m those that are out of health 
Miibcl has also a verj valuable papei on the subject 

3d I now turn to the wood of the stun J his is marked i onu ti 
by nature with such stiong lines, it is haidl) possible j 

mistake its parts Place the stem of any plant in a colour- 
ed liquor, and eveiy vessel which conveys the sap from the 
earth to the top of the tne will be marked and tingid 

VoL XXIII —Si PPLILMI M I I hs 
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The sap IS the oounshmetit those vessels coirve^ , U is a 
Ihm watcrisli liquor, which is probably the juices ot tlie 
earth, mediLUted into this form, as uiost siuiabit to tlio life 
Ills to support 1 suppose i( is diliticnt lu each diOcrent 
soil s but thoufrh J Jia\t often tni<l b> scpaiatiiig the 
wood from the rest of the stem, a id (heu macerating it, to 
draw forth the liquor from the stme ticc iti diUcicnt soils,*’ 

I never could pcietiit liuio nas <bc chingc one should 
naturally expt tl 

On disscctin^ the wood , two diflcrtiit kinds of stiipeS 
pn sent d tinsdves, somi eticaUi, an additional one being 
Ciich jcji uldid, ^v4)i(li timber nuidtiiils etll the silver 
grain , and anodu r from du cirt i irifcn tu i to the centre, at 
least fiom the fir t litii of the wood lo tbi pith, which they 
call the bastard gram 1 lu hist is the ycailj stripe, and i 
had ail opporiunity m i largi wood dial w is felled of ob« 
serving the truth, not only of one stii()e being added each 
year, but that the stni e was large or small, aceoidiiig to 
the expusi re of the tree, and the favour ibk ness of the 
season The wood hid been planted at two d IK rent times, 
one put 88 jiats, and tlu other 56, and euli tree was 
exactly marked aceoidiiig, to its age, except //tree «? fout 
%M.hiLh gave not the number of stripes spceihed, and were 
afterward proved to have been planted instead of othtis, 
that had been broken ind cut down lu exposed situations 
the <j^eU Kidc was much narrozier in several of the trees , 
and r the forwarder trees the N and N h w as the most 
cf 0 Zk.di(i 1 mean, that in nitasuniig the diameter of the 
wood, it was kss on « nc side of the circumftituec, than on 
the other In several trees there was sometimos only a half 
circle, and lu three dide rent oiks, a rotten part having 
caused the line of life to leave its situation, part of the pilh 
had followed it, and it had formed two piths, with maiij rows 
of vtood beMvten Ibe bastard stnpe coiiMsts 1 think of 
two Inus, or strings, with a Utile Scale between them, and 
they appear from their extreme susceptibility do be formed 
of the same UatheiliLc substance as the spiral vessels 
IV}r Kiugluis of opinion, that they are scales onJy, audhe 
IS too e \aet an obseiver to be contradicted lightly , but as ho 
meolions their pressing close (which they ciortatfily dp) to 

1^1 e 
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the c^hndcrs at night anri in cold weather, tlie]f would 

equally have the efttct required , that of supplywf^ by thttr 

pjessvre the xn^ant of the sun's rfhfs Ihc Food Vessels 

are far more simply niiidc than tho^^e of the bark, the}^ ire 

vvry narrow (finders, ind the last tv^o rows iie^t to 

the tilde of bk art sip missels oo^trtd tht spiral ones 

The hor^ic cliLsmit has ihnt or four rows, and tlie\ appear 

to belli quantity iccarding to the si/e of iht ItaTts It is 

indetd dilFicuit to a.ccrtun them t\arMycvenin the solar 

microscope, as it is in unz^tmh7t<r thtjn alone they tan be 

/wo'-w, and thfir txtrtmc hiitiic^s confuses Ihis has ‘spiral vessels 

however taustd the spu il FC'stlsto bi tik» n for s ip vessels ® 

It was a great | Itasurt to ne to hud, that noithtr Mr 

Knight noi Mirbd was of this opinion I beluvt there tan 

be no doubt, that the^ art solid ifnn^s^ and nold 910 Itymd 

When wood is v aged, it grows so toinpict thatitisdif. 

ficult without pitparatioii to sii the open mouths of the 

vessels The wood should then bt cut in thin slices, and All cut wuh 

laid in a very dry plau , and it is wonduful how this will 

stretch the upper end of the cylinders, but fresh ciitspecu 

mens, rf examined diiectl^^ will almost always be suf- 

ficiently visibh // wmcA andciil loiigiliidinally, 

it IS truly wonderful <0 set the tftict of light and htat on the 

wood vessels , how immcdnttly on turning the light on the 

glass, the How ot sap is accelerated, and with what perfect 

ease it runs up vessels so clniiinut]\e, thil to measure them 

IS almost impossible Is it not most wonderful to consider 

the force necessary to larr^ up Uns sip, whin the vessels 

are formed of asubstince so thvi^ so 1 7 tins patent^ that it 

would appear impossibk to confiiu a liquid wifhin if, and 

yet that, without being worn out b} it will bear 

this force exerted against it, for eight) yiars together, 

without showing any signs of decay, a term which many 

trees will sustain? This indeed prodaims Us iiithor, and 

should make the atheist fall dowirand worship A few of 

the wood "Vessels are separated, and lun with the spiral 

Vessels as nourishing vessels to each leaf as I have shown 

in my last, but this diverts but little of the sap from its 

chief current, which flows on, its last pnrpobe bung to 

form the stamen, and the curious powder that apertajns 

2 2 10 
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iu li, and Afterward to lend its principal aid to the forma* 
ticm of the fruit and seed I or it is this last, that is the 
^riiid and (iniahi 4 ig; work of nature, to which all the rest 
ten (h> but lb a means to the gnat accomplishmctit of pro* 
during new vogctibk Incb 

The fpirilvis lb are a ^iiinfdv of solid strings coiled 
•wp into a spinl foim i rumor but siq^posi them of a lea- 
therhkr sub ranee, an 1 to bt fniind rolJul "oitiid the last 
fiw rowb of sap v( si Is lu this tiiniKr (luy run up the 
bfensof tries ind plants of Mcr> Ivind < w ith a few c\ctp* 
tious) and th( lire into nti} h if ind tlowir Ihiy art 
singly too sni ilMor th nikidiyi, tliiyfi i into i u r> fibre 
of tin leaf, and ire f isk nid at the id«ri by w hieh means, 
crossing kki a pnlei web in i vi ly dii irlion through the 
vessels, thiy tdn iliiw the ki\(s m iny w »\ that is nncj- 
sary totlnm In tin 1 ii gir vess/ Is they arc in sits of ten 
OP twelve, but in tin sm ilb r only three or four to each ms- 
sil In (he (abbigt kaf md in the bunkx k thiy are in 
biindks almost is thick is t fiukthriul, but in stu'^lh r 
leaves tiny arc piopoily propoitiomd TIu inou ^en irm 
the leaf, the more they arc tofidf/p J'hesc an (I truly 
behc\e) the cause 

Tlic spiral \esjjs ire (i tnih/ hilti t ) Ihc raffle oi mo- 
^ Uon iu jyhn ts I do not i u lu to say , that there is no mo- 
tion ill plants but w hat aiisis fiom them , but J im tully 
pt rsuadeJ, that the gnn/c^t peat of tioi motion in leaves 
and floious pioceeds from the mandgernent of this spual 
wire 1 shall now detail my reasons for this pc i suasion 

1st Ihe sjuial vessels aie not to be found in any plants, 
to which motion is miner ssaiy They die iie\er found in 
any that spread their 

haves on the top of the water, la any of the sea weeds, or 
111 any of the lichens, I think too they are not found m the 
scolopendriuns, or lo the lemnas, though at fiist I toyk 
the line of life, th it runs into the leaf to form the flower, 
for one Ihi glasses also, having no cause for turning 
their leaves, in wholly without them 

2d. If a plaut in a window, having all its leaves with 
their backs turned from the light, is moved, and placed so 
as to turn them to the son they will lo a few hours regain 

thoir 
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fhen former position rererse it, and it will now want ifonr- 
blt the time to bring them right , change the order a third 
tinu, 'ind though tht plant will not in manntr hire 
sutftnd, yet the will be long regaining their pristine 

forci Few can move after the third or fonrlh regression, 
and nliy^ bciainie the hLe tla^trt wtre so 

rtla\(d by the operation, as to have lost all (lower of coil- 
ing II to their usual foim 

3</ I have obsi md th it thosi h ivcs, that haTe the most motions 
motion, have also tlieinost of tin se spiial m sstls, and have 
them most tviistid This is particiil irly sten in the popitlut 
iitmvtlay the Kaf stalk, though small, is full of than, ind 
so bard twisted, that 1 havcLiionn thi st ilk to measure a 
quaitvriif an mth dilhriiuc lu hiigth bitwccn the middle 
of the dntj and a < old i tmn^ This iotild arise only from 
th untwisting of tht: spiral win , and few plants hare inoie 
motion, inched it has I ii mote than can fairly be attributed 
to its long Icif st ilk 

4th 1 took a Tine Inf, ind u if hoiit separating it from T eavt-s m ithcr 
its parent plant, I imrcly divided the spiral vessels, 
ioinhm.^ the nounshina; ones ^ it never fiom that moment v/ rrr» btciu 
either turned^ or rontf at ted , and when p) le id with its back 
to the light, it remained m thispositievn, though it wa« lung 
befoic it decayed Both cl ctrieity and galvanism draw up 
these leaves, as if they we re leather but it is the spiral 
fibres, not the cuttdes , for aftti I took from a leaf all the 
spiral wire, the leaf did not ronMact at all Bonnet was u>ii- 
con Vince d, that all the motion of plants might be given by^“'**“'‘ 
the means of threads, but microscopes were not so perfect 
then as to give him the delight of knowing, that he had 
guessed the ojicrations of nature He made an arlificial 
leaf and flower, that would more by the contnvaiice of 
threads that passed through all the larger vessels, and by 
this means they eficcted every movement common to eithy 
Butins were p/ttin threads^ ne>t a spiral wire, the elastic 
power of which is well known to evi ry pe rson nor had 
he an idea, that such vessels existed, but thought it was the 
contraction and elongation of the npper and under cuticle 
of the It af , but this is certainly not the case, as I have 
proved above that it has no such powers* There are lu- 

sSeU 
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Insects contnrt se€i9 in the corfant, and many other leaver, that rtoTT tbo 
the spiral wire p^^gp elastic Hire, muck af any thmg yet menm 

honed Nature 9ds tau^^ht them, to draw up these spiral 
VLSselfi, to make themselves nests, in which to deposit their 
eggs and young , and any one may see in what manner it it 
done, and how the leaf is shortened 

Heat contracts 5th I took a quantity of these spiral vessels from a cab« 
the spird wire huge Jtaf, and plaud them on a long netting needle in my 
solar niuroscope, that the motion might be extremely visi. 
ble, and in ide my assistant hold a candle to the other end 
of till nctdlt As the heat approached it, the vessels were 
agitated iik xprissibly, and appeared wreathing like a worm, 
till kVith one clfort they flung themselves off thd needle 
Th* fresh water conferva, and the dodder tribe, are the 
only plants without leaves, th.it have the spiral vcsvelv^ that 
I am acqu iinted with The former is almost tormed of it, 
and the sensitive 1 1ani<' have scarce more motion than the 
common grein confer? i T have sien it draw itself up, 
then turn with a sudden motion, and surround a pin, roiling 
lip it like a worm, and it will continue to move thus for 
Strength of moie than an hour after it is taken from the water In tho 

giranmm cordifoliiim the spiral vessels are 
vtgcublpi. so very tough, and so very tightly^coiltd, that T Jia\c by 
great care drawn up the leaf by thin m( ms, but this isdif« 
flcult to be done Some may imagint , th it tlitsi spiral wires 
are too delicate to tiiin the leaf or flower, but can any one 
say this, who is in thi constant habit of dissecting plants ^ 
or who has seen the extreme dJieacy of flowers, and yet the 
foiee they will cxei t, or the tenderness of the young shoot« 
mg plant, and yet the strength with which it will forte its 
way through brick and mortar, and oven thiongh solid 
stones^ The works of man are effected by using strong ma- 
terials, when powerful ends are in view , but the works of 
({|od are performed iii a more wonderful manner, the most 
dilicati means produce the greatest ends Look on the 
vegetable cuttiDgs , it is the aggreg^e of such pieces which 
forms onr ships, and which stands the united attacks of 
winds and waves View the metals, as they first grow or 
shoot into crystallization in the Arbor Dtanar or the leaden 
tree, who would recognuo the destructire bomb, or the 

hardened 
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Tiardened com ? But the that i$ occustoomd to i>ee them 
m their first delicate forms prodnre great elTccts, 'will not 
doubt what the Almight) power may fit thl(|^ for 

In detailing the arn-wments that tend to proTC. that the ^*‘5“"***”* 

. , - . . T Kattrsh\gro- 

spirai wire is the cause of motioti in plants, 1 must suggest meter, that the 

ont, which will at least clear it fr'im all tmprobabtltto 
. • . ... j notive organ, 

those to whom the energy, strength, delicacy, and snscep. 

ttbiltfy of Captain KatcrN hygrometer is known, it will 

offer a certain proof of the possibility of such an e tishng 

power, since that little instrniiietit is actel upon by the 

power moiatnre has of untwisting the awn of a grass brought 

from India, Now if the most trifiing change of moisture 

can untwist one sort of rcgctable fibre and by this means 

manage an instrument, why should not a quantity of simu 

larly formed fibres or spnal wins product the same efiect 

on leaves and flow ers ? Captain Kate r’s hygrometer mores 

very sensibly if a finger is placed within half an inch of the 

fidte now the most sensitive plant we have will not more 

but with the /oi/cA though I doubt not m its natural soil 

and climate it is more sensibli but in the sensitive plants 

there is a pcculiaiity in the joint, which helps to produce 

that regularity of movement which is the most (unous cii» 

cumstance in its formation , this 1 hope to explain in my 

next My only doubt is, i confess, whither the power 

that governs the spiral wire is light, heat, or moisture^ I 

am rather inclined to think it is moisture , though of course 

light and heat must have veiy great infliienco, as no cliange 

of either can happen, without its increasing or diminishing 

the moisture of the atmosphere 

I fear I have tired the reader , but 1 have not produced Flowers 
half the proofs 1 might bung forward to show, that if 
the spiral vessels are the origin of moUon in both leaves and 
fiowers^* flowers may be made to change their position with 
every variation of light and heat, oven mote than lewves , 
and in the acacia I have made the leaves and flowers droo^ 
in the middle of the day, by holding a wet napkin sus- 
pended over them after I had completely shaded them ; and 
by carrying flowers into an ice house, they will distinctly 
prove what part » affected 


The 
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Circle of li/V* 


Circle of life 
overlooked 


h the life or 
pnricip<Ll ]nrt 
of the stem 


The next pmri is the small circle of vessth situate betn ecn 
the wood and the pith, or rather bttwetn the spiral vessels 
and the pith , wiflcli plays so ver} conspicuous a part in the 
history of the beginning seul, as I hope to have proved in 
my first letter, ind which 1 have ventured t8 call the circle 
of life 1 gave before the strongest proof 1 could, that a 
planl cannot exist a day without it , and that, if taken away 
at a very eaily age, it will nof (like every other pirt) grow 
again but win ii okli r it will certainly renew ilself It is 
very curious, (hat every botanical aiidtoniist has drawn these 
lints without giving thtma iiinu, or otherwise noticing 
them, the V attributtd all thiir powers to the pith, which, 
f jin the scanty term of its existence, and its being perpt- 
tiiall) impeded in its progress, to make wa> for the tiower 
bud, cui e\ul(iUly have little power But it was piobably 
their extreme diin u) that ciuscd them to hr ostrlooked 
fry allhut i/e//, whose idiiiii thU treatise on the woods it is 
quite wondeiful should be disK g iioed The nnle of life 
consists of rows of litlle e ylind rs, that have their own pi* 
riiliar juin, gemriJIy of an ausfi re quility roin this 
part all branches tike tJun iis(, and ill wood thieads grow 
They run up (sn J^l IX, 1 ig 10 iiid 11) into all flower 
buds, but never aiiproieh the le if bud When they enter 
the former, tliej niakt then way distnirtly to eacli separate 
flower, foimingtlu pistil, and aftii di positing in each seed 
the /me which is the first origin of life, the\ ire afterward 
impregnated, or giiii the power of gning life, by the piiee 
of the stamen, which runs throiigli the same string into the 
seed 


the first part '1 tn tins part rt sides tlie principal mtaUt^ of the 
that dies plant, I think 1 proved in m^ fojmer letUr , but I must 
add, that i( is the Jirat pait thatches^ when a branch is cut 
from a tree, or a tree torn up In watching the fruit after 
a sudden frost, if tikcn soon vnou^h^ it is //nr /t/ic alone, 
^hat will appear to be burnt In a few hours after, the rest 
of the pistil (at least the pointal andstylc) will be turned a 
redeli&h black , but after the first sign it never recovers But 
in wood, if this lint gets injured (either by the decay of the 
bud or other means) the circle will undulate into a thousand 
forms, to regain a wholesome situation in which to pursue 
its course I have many curious spee miens of decayed 

• wooe] 
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•wood rotted in this manner that Hould eicplaintlus ^tibj^ct 
most evidently, and I hareman^ drawing^ taken from other <iotiyed 
specimens, but too large to troubU Mr Nrcholson with, wood 
but which 1 iniy at a future time make public 

T was once fortunate enough to set a tn c ( iit down, that \Tr Torsyth’^ 
had b*en mana<>^ed according to ]\Ir Fo rs \ th’s txrtl lent me- 
thod , and proniring some soec irnt ns of it, the nt w wood had 
bt^ain to form in thomiddli , n In it thf p///t should ha \c rome, 
but wood grt w instedd and tiu tiide of life, making a 
1 iige cirt lilt, l(fta|)li(( in the neu pirt fut the ptih 1 
shall give a sk< tch fronr some of my drivings, is it may 
bt ttcr expl iiii tin n ifurt of the circle of lift, which after a 
certain coiir c r turned to tht plact in the new wood, it 
would hue o(tu))ud in tht old, as if it did not rci/f//re on 
the fr< sh formed wood, till it was solid andseiurc in the 
rotten wood tin st vessels imy lx alw ivs trat d by their 
turning b'ml ^ or ththiKtf and in in nfinl plant (if the 
seed is boiled for diss cIkhi) b^ l*nit dirk colour, though 
often o ?Uc w hite w In n all*" 1 hive now before me an 
Anvon’s ipneot tr t, whnh liulht oxtriordin iry property 
of losing out of Its bi'*ii( 111 s evi 1 1 > ( ar (I bi lievc it is coitu 
inon to the sp^i s) In dis edmgit 1 hinl neir tight inches I'l’uitsnn give 
deid, 11 but a snnil pnee of tin bark and inner birk, 
which has givtn I 1 io ( rh to f » u a m w flush of hace^^ 
appartntly sinct th< wood lus b in c itirdv (had (for the 
v^ood IS totallv void of moist uii and must hive been with- 
out life some turn ) jins shows wheiuc ^//c /cffttA pro~ 
em/, and that the only noun haunt the} got was from the 
((rbomcacid srus thi if ah u I ed Itisliue tbi y appeared 
languishing and ill , still they <‘]iowtd fush havts But it ®f hfe 
IS most tiiiious to «!f e the sf niggle tin tircU of life has made it^f 

to maintain its existtiice in thi in pin d part, and when 1 cut 
}f, it w IS wholly in the bark but! ntver found any but 
delicate fruit trees able to support such *^tagnations in the 
wood, it kills our forest trees, or at hast tin limb that has 
It, though they ha v** man ^ other toinpl nuts, quite as bid 
as this pals} I n^vtr see a defictiw Im b or branch, with- 
out endeavouring to hnd its cause of dttay b} dissccti*'" it 
Ihe cherry trte is very siibjet t to this complaint, but I know 
no tree that beittr shows the line of life, though of the 

same 
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8>ae eolctiM M^tWsith, it m so T«ryde«r tn iti uimIii- 
Istions ' S 

Curtoiis growth But of which prove the powers of the dr* 
noire perhaps equal tlie gro?? CcUlecl poa reptuns 
It grew m a piece of 8wanip> rubbish ground <it the bottom 
of my garden 1 had oiten measured sivtn or ci^ht jards 
in length in tht winter, pc rfeetJy dead , ami >tt in June, 
or the end of May, peicoived life bti,iniiiii£^ to si ow 
at the farthest end from the stalk Surprised a* tl is, 1 the 
next spring chose two, much alike, dissected one of them 
ihetsholt way^ and found a colleilion of little vessels, which 
ju thickness was not laiger Ilian a very /iriL thread It hud 
got halt way the length of the gras% which was about three 
yards Having merely opened the eoier, 1 laid it down 
again, and tiu little vessels continued growing, till they got 
to the end of the It-ngth of grass Ihey then made t stop, 
and I peiceived the gris< begin to thicken , and at the end 
nearest the roots, the dead part became mtlated with juice, 
lost by degrees its dead appi araiK c, got thickened about the 
joints within ind it last hot forth fresh leaves and fresh 
rooie^ from ever} joint 1 hive since watched it with the 
greatest care, and find it is the ciu lo of life, that runs ihue^ 
protected by the dea t sealt VV htii it is stopped by the 
cover ceasing, it waits till the stason permits the rest to 
Drad vegetable grow But it should teach more than this, it will show, 
rlvlved that the dead mattei iia^ bi injlatcd with a intng jutce^ 

and live again, provided the Itjt al bottom is not extinguished, 
and 1 have since seeii tuis in man} things, as in thehydraiigia, 
where the stalks appar utly die down, and are inflated again, 
or at least a pai t of them , and 1 doubt not a gardener must 
flame of the know many instances The extreme delicacy of the circle 
double pith cause of the double \ ith the parts around it 

get injuied, it starts on this account from its place, and gets 
farther into the wood md if it has gone verj far, instead of 
rcti rniiig the pUli begins to form near it, till two complete 
piths appear with the cir"! of hfc surrounding each on one 
side , or if any wood is formed between they will each com- 
plex its circle ot life I couldgivean inn uraerible number 
of additional pioois of the right these vessels have to be 
called the cucle oj i/Je^ or propagation, did I not fear to 

disgust 



OH THE STEM OF 


347 


disgust and tire my reader, but I m$Y4^tmtn!lsam time gifo 
the rest J*' 

The pith, iirhich I shall now turn tol^I dstiStin merely as P**- 
a source of moisture to the rest of the plant when wanted . 
jt stops with every flower bud^ and begins again to grow as 
& 0 Qn as the bud is past it decreases as the strength and size 
of the tree increases, it is the only part of the tree, that 
has no vessels to contain liquor, for it ib a net only, not a 
buodlt of cylinders It has been said, that it is composed 
of a great variety of figures, but this is a mistaki take it 
out e ct) emely thin^ and most piths will be found of one 
figure only There arc, however, a few diffuent sorts; 
the net of the dogv^ood is very curious, and the pith of the 
juglans, and a few others diiler in form Ihe size of the 
pith Will form a tolerable division bLtween the tree and 
shrub 

I have but little to si\ of the root, txcipt that 1 look Growth of 
upon it to bt wliolly formed of llit rind, imidi thickened, 
and perhaps a very little of tin biik, but to be teUhout 
inner hark^ to have a quantity of wood, tio spiral vessels^ 
and hardly any pith 1 searched in vam for the larger 
vessels of the inner bark, till it struck me, that the want 
of it was the reason of there ncvi r being a leaf on a 
root In Dc^on (los is a tnil inon easily made than in 
any other place, and I have repcatedl} been assured, that 
roots were found with Ic ives, but it always turned out 
to be a brunch x^htch crosstd the root , and [ always found 
It so, on dissecting it, to try the iiiith of the assertion 

1 shall now close my letter w ith endeavouring to prove Eich part of 
the truth of an observation made long ago by 

obscivet Linmeus, and since so absolutely denied by many cularpartoftht 

i mem, that each [wirt of the stem has, when it arrives 

luar the flower stalk, its peculiar juice’' for the formation 

of each part of the flower, that the bark produces the 

calyx of the flower, the inner bark the corolla, the wood 

the stamen, the circle of life the pi<«lil an i that they all 

join in forming the fruit and seed WiUdenauw says, that, 

without having recourse to the plants or to disseetton^ it is 

at once possible to show the folly of supposing, that each 

fui Ucular part of the plant should produce only one part of 

the 
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£ach part rtf tlfe flowerj diroctTj adducc^i the syngenesian ehss^ 

lach^itrpartj- pUwt\^ fliAt (if he had disbccitd 

cuJar part of the them) worfid 1u^e*p^oved the mhfalce of his argument but 
fower opinions are formed on dis^ectum alone^ I have no 

theory to carry on^ if I dcdtice from -what I sec in tht mi- 
croscope a false foncFusion I am very reidy on coiitk- 
tion to i;ixc up the point, hut as I reason from no othci 
data than dissn non, I v, onld ask him these simple cpiestions ' 
i»h}, if the notirishnHut of each part of thi stem is not 
confined to each dtffeienf part of the flower ^ docsthi whole 
airangement of the stalk aUer^ the moment it gets to the 
flower stilk^ why are there particiilir vessel , to eonftne 
and earr} the juice to each jjccnliar part, if it w is not of 
consequence thitthis ju cc should touch no other places^ 
for what purpose is the curious ind artihinl niana^i^tmLnf in 
the bottom and (op of a seed vtssti, wliuh nublis the 
disscctei to say, tin re aic hvt divisions of littL vt-^stls 
proceeding from the wood, 1 know then fort (tlioi^h 1 do 
not see it) that this must be a ptt tandnan flozL.ei , here is 
but one rniddli vessel proeiedin^r fiom the rricA of life (for 
the pith stops,) It IS thertfore of the onlti pintnmtna mo» 
ttogyma here are five divisions of httit vessels proceeding 
from the inner haik, it must theitfoio; hart fict petals'^ 
This IS a simple way of showing the truth, inel mi^ dis- 
gust, but it Js tiuth^ and should not do w ^ ] ardentlj wish 
to convince. In cause 1 am convinced m> self Cut above 
or below the seed vessel of a lih, a violet, a tulip, and 
conifctwn zsill I think e# rto??/// folloj; Wh) in cutting 
below or above the seed ve«scl of a syngcnesian flower, can 
yon diiectly tell whether it is supcrfliia, aequalis, or st- 
gregafa? Look at the bottom of the seed vessel of ihe 
sonchns, ever) pm ho^e of the vessel of the male is earned 
lip by corresponding vessels in the outward cuticle of the 
seed this I have pioved in (he solar microscope, (diminu- 
tive as it is) it IS fhtf^ an i nd up fill it meets and joins tin 
hgatmt of /At nufi and the female liquot is protnidid 
through the msidi of the seed, and is pci haps one of the 
sttonj^t sf ptoof^ of the impregnation of the fniialc In the 
syngenesiaii e hss ( set Plate IX ) thcdtlieacv of the vessels, 
which mav be supposed too small for a liquid to flow ^trough, 

must 
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Miustnoi impede the belief that it does so, wheuwc con- 
sider the circulation of blood iii the dto^inqijUTe animal that 
torments the body of the Uta and louse* J[ have seen the 
liquor run up Hith the. utmost cilcnty thiough the upper 
cuticle of a very small scid of tlic s^ugcncsiau order, till 
at met the male and i ootitiiud if-^ course It must be under- 
stood^ that tlu Jinn fiom the corolla flows in the rest of the 
cuLkIc, and the largest vessi Is ire those for the male liquor* 

Itie produLtion of these littii ilosciiles, and the curious ar- 
raugeincrit for the vessels, and tor the nourishment of eacb 
siparate jiart, is AvoiiddfiiJ, (hat 1 hardly know aa 
obj(rl that has antn iul niort dil^ht than the eoutrivance 
manifisUd in lhv.m, or a sight moic foimcd to strike with 
woiidci when sfLii lu tht miciosc >pc and how wholly is 
this bcdutifui Older of ai lan^rtmint counti raettd by a 
doll bit llower, that ib b\ lindjiig none of thest peculiar 
vessels, but a g uti il confiiMoii, that stems to iiiakt a mix- 
ture of (he wholt * 1 iu\Lr ptimit injstlf to form any 
opinion what (ht thing is to bt , btfort J hi>e dissected it “ 
niy opinions iit w holly taken from w hat 1 do sie, which 
on this subjtct I hivt litre gism i he person ^ ho doubts 
need oiiU dissect a lil^, asiolet, or any flower, below the 
seed icsscl oi above it, and, 1 fancy, lie will be satisfied 

In dt tailing (ht rtasons 1 had to bt licve that the ciiele of The hnf of life 
life foriiud the pistil, and that it is the life of (he plant, 
rathi na} bt bttttr com^iarca to (he ypinal marrow ffwdtheflj 
hr am of llu aiiim d frame I forgot one of the strongest 
proofs, which is, that, though the csicle of life nevtr 

runs into any othtr K if, it is to be found in all those 
/efliw tluU have th*' Jl/Jo^er cuher on the middle or on the 
side of the leaf, eVt J fir^t to iny g^cat astonidinient 
pctceived it in the butcher’s broom, where it leaos diieetly 
up to the flower then in seolopendrums, and afteiwaii 
111 the \}lophyllas, Beside^ that there is vastly more 

w ood than in any other kind of leaves, as eveiy one will 
feel on breaking them, the circle of 1 fe may easily be 
tiaced, as kading from one flower to the othir But 1 
shall d( tain the reader no longer than to say, that these ideas 
and discoveries are not the hasty productions of momentary 
cxaminatiou, but the result of many years of study, I may 

S sa/ 
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Hie line of life 8ft)r tliotigh till now 1 hftte not hOd thfd 

Iha'^bear *» before the publit^ till I foimd, that 

the fiowen my diseoflMtai wm likely to be m^f$eded and paMshed 
from the study of others as 1 ^soorered^ sta years ago, 
the eeoond organ in plants, which w«| so w^l explained in 
B paper in your excellent Journalj^ 
icure I hate not mentioiled the senintita ^i|(utts, because 
1 hate not completed my study of them, but I must 
nhserte, i%ey so intirely conjinn my idea, that the motion 
nf pfawte 18 caused almost wholly by the spiral nerves,” 
thatf^en I lay them bifore the publtC, they will 1 hope 
ntadjeate etery rematmng doubt that may be left in the 
nitndt and that they arc only more or less sensitive, as the 
length to which they mre fastened is more or less extended, 

IhAll Siu, 

\ our obliged Servant, 

A IBBLrSON 

BeJlevgUf June l^th 

Explanation of the Figures 

Plate Vin, Fig 7 Divisions of the wood in the stem of 
trees , o, the rind , by the bark e, the inner bark , d, the 
wood, Cy the spiial ntivis, /, the line of life, g, the 
pith , hy hy the silver giain, o, o, o, the bastard gram 
l<ig 8 C)]indersof the inner bark 
Fig 9 Cjlindtrs of the wood 
Plate IX jtig 10 Part of a branch showing the manner 
In which the line of life, cc, tntirs into the flower bud, a, 
and passes t>} the leaf buds bb, also the manner in which it 
runs to avoid an in)uicd part 0 
Fig 11 A flower bud, showing the lino of life, e4| 
mnnibg up to each flower, 0 , 0 ^ 0 , 0 , 0 , 0 , 0 , and the pith 
terminating at b 

1'3 A seed vessel of the clasa syngenesia, a, the 
cdlj^l, hy female floret^ c, male and female florets 

13 SccUon ja«t aborc the getrd veaiel of the dian. 
(Im< S) the caijrx procpcdmg from ^ bailt, 3, the co« 
roUa, from the fcmer bark , e, C) c, e, ten Mtemens from 
the wood, df the seed vessel,, e, the j^td from the orcl* 
Ofllfik 
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0» the tt^fMUd 'PereptrahoH Bjf Mrt 

Afinas Imbtsqm 

Tfi Mr. NICHOLSON, 

SIR, 

A FRIEND suggested to me, that, to atoid all mli- Moisture mf»> 
takes, I should have described thcTanous kinds "r^SSiSics* 
that might be taken for the perspiration of plantsj. Ie0t tbcbedesoiMU 
subject, from their apijeuran should be given up at ^ 

a dream of the author’s, witaout a fair and candid tHal* .r 

It IS cerUai]/^ worth it, fur gnat must be its influence on sIk 
the atmosphere, And immense the calculation of the water 
necessary to ujfotd huch a persptrattony if we take into 
account also the quantity wanted for ihetr growth But, 

1 may say, if leaves ixudc, in proportion to their surface, 
as much moisture as a healthy man, they must often drop 
water in the driest da}s, which I never could perceive they 
did But if (as 1 $ insisted on) they jitld 17 times as much 
as a robust subject, every tree must be a shower bath, and 
we could not sit under one without a couipletc wetting* 

Of the various appearances of moisture, which the solar Different kinds 
microscope so completely elucidates, I shall tirst mention 
the honey dew, though there are few not acquainted with plants 
its appearance Beside tkiSy there are three other Sy one 
the bladder in which a small insect infolds its larva, another 
sort m which an insect lays her tgga, and the third is the 
sickness of a plant, for there are few plants, that do not 
give out a sort of when ill After these I must tndki* 
kon the egg of lomo insecL It is found on the protM, 
and one or two other plants I have preserved tb^ €gg$ 
till the antinals idiowed ^ennselves The neat is 
togaxuia found on the pea^ the suu flower leaf, thetp|iptlkiSi 
and a few otbiers, of dbekt I have given 
as I took them from the tolar microscope, that et^, one 
may judge whedier tbit looks like the peraplradon of a 

♦ This does notf:>{low, unless some cause were present, to con* 
drin^thoaqneoeayapQttr^^ CL 


plant 
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ON THE SUFF<3^ PEllSPJIlATlON OF PLANTS 


Wo perspiration 
VI ibl( vrith a 
▼erj high niag- 
lufyiDg power 


!T< ii men ises 

itu I r\ pto^ i 
innn phiu> on 
ica\«. 

mrt (rinses uii 
natui'il bLcrt- 
tLOIlb 

Tlic melon 


The cucumber 


plants 1 hare a]||o seen the beginning of the hairs of the 
loaf 'taken fo)r 1^4 tr 

In the three op lUir years that 1 have been (as long is 
the leaves last) endeavouring to discover pcrspiiation, it 
appears to me impossible 1 should not have found it, ?f tt 
Ad exist but I ^avc sought it with mieruscopes taat mag- 
nified so extremdij^ as to prevent my being dt reived by 
other objects 1 regrtt indeid the little use made of an 
instrument now carried to a degree of perfection, which 
mufitdail) bung new wo«iders to our admiring senses With 
respect to pcrspiraiiun, it is so little shown, llioii^h the 
smallest bans of the kaf ire enlar‘^td to the si/e of a ruUr, 
and the vvafei is seen running up is lljt rtief utiun of the 
air forces it from the inueasid w ninth of the glass Nay, 
the pons of the leaf art so tiilirgcd, tint an object five 
times as snnTI could be see 11 ind i \ in ined why then should 
I not sc e moisture, ;/ U i \istcd ^ 

In my former papers (which vvercwiitten a long tunc 
•tince,) I did not mention (bic luse I was not fully aware of 
it) theverj defective nianni 1 unde use of to tij the qu intity 
of pcispiration given b> and to evince its existence, 

till the desire of stud) ing the cikit of various degrees of 
heat on plant*), m ide ini i constant attcndinton the hot- 
house, green house, hot v»jlls, and v^lassis, &.( I then 
found, thit inv metcast of luat hi Ipetl greitl) io intrease 
the nnmhi t of iryptoiramtan pi nits on those kavLS on w hich 
the) weie not at all indimd to ^uns , iiid that Inside this, 
they produced secretions unknown to the plant m its iia. 
tural situation The melon gives a vu) curious one, found 
on the edge of the leaf of tin {lint every morning but, 
instead of roveniig the plant fiom all air, Icavei^ a/ittleby 
taismgthi glassj and the inoistur^ intirel^ Ua^es It is the 
same, though not so inucli, with the cucumber There is 
not the smallest appeaianee of moistuic vuthout the plant 
IS hrst rendered ill, to studv its secretioos It is objected 
to me, that I left the plant so long (being three hours) that 


♦ See Plate IX, Figs 15 and 16, the ct) ptogamian plant on the 
immulus, or inonkev dowel tig 17, those on the pea, which are 
recumbent tig IS, those on the sunflower 1 hey seldom appear 
on )oungleavebj» ui on an) featj^ Ull Uie plant is near ikxwermg 

tha 
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tfae moisture under theglass had erapO^ll^, Jraight perhaps 
have given a little more in a shorterw^^wdSiO hygrometer 
Vould have marked a triBe more moisture; bdt it is forced 
from the plant, and, so far from giving it naturally^ I have 
every reason to believe, that it acts ajf keat doesj and tears 
Its vray through the cuticle, as animals m an air pump will 
sometimes hare the blood forced through the pores of the 
sain 

It is certain, that a plant cannot exist Mithout air, and^« 
that it languishes in a confined air In this state how 
possible 10 judge of its secretions I cannot help ^®***fi 
persuaded, that excellent botanist Mirbcl had many doubts Mirbti 
oT Its existence The clear and simple account he gives of 
the production of the gasses and juices of plants is such^ 
that but for one Itne^ it would be the most perfect thing 1 
ever saw , 1 hope 1 may bo excused translating the few 
lines It IS certain, that the carbonic acid gas, pro* 
duced and renewed without ceasing by combustion, is dis* 
solved m water, which the atmosphere holds suspended in 
vapour , and which passes through the thin cuticle of tho 
leaves, and penetrates the albumen, and gains the nourish* 
ing vessels. Thi» absorption takes place when the sap and 
other fluids (at first dilated by the heat of the day,) beoomo 
condensed by the cold of the night, and fall towards the 
>^lower extremities of the tree , for then the liquids take lesk 
roomy a sort of vacuum talee place in the higher parts ^ 
and the vapours flowing around enter the leaves by the 
pores, as we see water force itself into the pipe of a 
pump by tbe help of the piston, that produces a vacuum 
But as fiooii as the sun appears above the horizon, thesa 
^same fluids, joined to those the roots have pumped up from 
the earth, drawn by heat, are earned into the leavesy and 
escape tha pores^ and it is then that the x^aier and cor* 
tonte acid gas enforced by light are decomposed^ and tha 
torrent of oxtgen flows frdm the leaves/’ 

Now if the water escapes dirough tbe pores, how can it Water cannot 
be there to be decomposed hf the light, and to give oat its 
oxigen’ Setting aside therefore this line, it is the clearest through She 
account of vegetatioo, aad Oaniost j;ttst, I had eter 
plmure of reading But eesiala IS !•> if jHiiiis per* ^ 

VoL XXUl -^um4DCiifT« . SA 
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spired, they could laM give out oxtgen Hoivcver, though 
the appearance of periiq;^ ration has invariably proved either 
a rrjpfogamian plants the bubbles which hold the per- 
fumed liquor of leaves, and which arc to be found in all 
leaves that are scented, the eggs of inserts, the edges of 
the pores, &c , I do not deny, that there may be a very 
trilling degree of insensible perspiration for I think that 
sort of scurf, or jelly, found on the leaves, irises from it, 
but this is trilling, and start ily wt>rth mentioning 

Of the innumerable quantity of plants 1 have examined, 
there IS but one, that in my opinion realltj doe^persjnre, 
and that not on the leaf, but the ^talk I'kis ts the vine 
When the vine is extremely full of pnee, a bubble appears 
on the stalk, which, magnilied, cr not a plants but really 
issues from the viiu As the jiioper jiiiee of it, foi I can 
see no stalk With the same truth 1 should havcrnentioned it, 
if I had found hundreds, for to attain truth is my aim, and 
I am really attached to no system whilever Mine are 
merely desultory discoveries, not mine indeed^ but those of 
the solar microscope^ to which I transfer all the honour, 
if there is any As to the sickness of a plant, any person 
may perceive, when a plant his been gathered an hour or 
two, how damp and moist it grows, it is (he same when 
placed under a glass, it droops and growb claminy 

I am, Sir, 

Y'our obliged Servant, 

AGNhS IBBETSON. 

JHelleveu June 


IV 

A numtrtLal Table of eltf^ivc Attractions, mth Remarks 
on the Sequences of double Di compostitons Bjf Tuomac 
Yot >r, M D For Sec R S ^ 

made, by several chemists, to 

of elective at- obtain a series of numbers, capable of representing the mu- 
tractions 

* Philos Trans for 1809, Part I, p 148 For a Memoria 
Techmcaof the double elective aUraetums, comiuunjcated by the 
teamed author, see Journal* Vol XXII, p 304 

tua) 
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toal att^ac ttve forccs of (he component parts of different 
salts, but these attempts have lutijerto been confined within 
narrow limits, and have indeid bcefii so hastily abandoned^ 
that some very important tonsi qucnci s, which necessarily 
follow from tht g(n..ral principle of a numerical rcpnseii- 
tation, appear to have, bem entirely overlooked It is not 
impossible, that thirc may be some cases, in which the pre« 
sence of a fourth substance^ beside, the two ingredients of 
the salt, and (Ik midinm in which they arc dissolved, may 
inllueiiee the precise foice of their mutual aitractioii, either 
by afierting the solubility of the salt, or by some other un- ' 

known means, so tint the number, natur illy appropriate 
to the combination, miy no 1 mgir coi respond to its aifec* 
tions , but tht 1 C is rtason to think, that such casts are 
rare, and when they occur, they iniy easily be noticed as 
exceptions to the general r h s It apptais then fort, that 
nearly all the phenomena of the mutu il actions of ahuiiditd 
different salts maybe coriectly reprtsentid by a hundred 
numbers, while, in tne usual manner of i elating evt ry case as 
a ditit rent extAriment, above two thousand separate articles 
would be required 

Having been engaged in the tolU etion of a ft w of the prin- A<;enc<;ofnum 
cipa) facts relating to chemistry and pharmacy, I was induced [Virmg v^ry*^" 
to attempt the iiiv< stigation of asiritsof tliest numbt rs , generally 
and f have succetdtd, not without some diificulty, m obtain, 
mg such as appear to leiree siifiic ii ntly \\ cll with all the cases 
of double decompositions which are fully established, the 
exceptions not exceeding twenty, out of about twelve bun. 
dred cases enumerated by Fuurcrov The same numbers 
^agrea in general with the ordt r pf simple elective attrac. 
tions, as usually laid down by chemical authors, but it was 
of so much less importance to accommod ite them to these, 
that 1 have not been very soIk itous to avoid a few inconsis. 
tenciesin this respect, especially as many of the bases of ^ominon tables 
the calculation remain uncertain, and as the common tables 
of simple elective attractiona are certainly imperfect, if they imperfect 
are considered: as indicating the order of the independent 
attractive forces of the substances concerned Although it 
cannot be expected, that these numbers should be accurate 
measures of the forces which they repreieiit^ yet they may 
SAS be 
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be supposed to be tfltrabfe approximations to such met* 
flares, at lea^t 1 / anjr^Ho of thtin arc nearly in the true 
proportion, it is probable, that the test cannot deviate very 
far from it thus, if the attractire force of the phosphoric 
arid for potash is about right tenths of that of the sulfuric 
acid for banta, that of the phosphoric acid for banta must 
be about oaie tenths as great , but they arc calculated only 
io agree with a rerlain number of phenoiiena, and will 
probably n quire many alterations, as well as additions, 
when all other bimiUr phenomena shall have b< tn acturattlj 
investigated 

The facts miy Thcrcis liowcvcr,aTnethodofrepreBentin.g the facts, which 
M 4ni ^ bases of the determination, indepeRdentiy 

h||Miiies/s of any h) pothi &is, and without beiig liaJih to the contingent 
necessity of any futurcalteration, la order to make room for 
thejiatruduction of theaflectioiis of other substances, and thu 
meibod enables us also to compare, upon general principles, 
a multitude of scattered plienomena, and to reject many w hich 
have been mentioned as probable, though doubtful, with thfl 
omission of a very few only, which have been statrtlas ascer- 
tained 7 his arrangement simply depends on the supposition, 
that the attraitjve force, which tends to uiiile any two sub* 
fttances, may always be n presented by a certain constant 
qaaatity 

Irif^ fawn be - Fro h ihis principle it may be mferied, m the first place, 
lauit be a sequenee in the simple elective attrac- 
trii^yQnft tiOHS I* Or rhamplc, there must be an errour in the common 
l-nomsw ihr tablcs of ihcti^c attrietioTis, til which magnesia Glands abort 

wmwjiii uiwi ^ tc 1 III 1 

ammonia uud(.r the m If iric aiul, and btlow it under tbo 
pbo$ phone, ai?d the plospltoric acid stands above the sulfuric 
under magnesia, aud bclou it under ammonia, since such an 
arrangtmeiit implies, that the order of the attractiveforces is 
thi^ , phosphali^ of magnesia, sulfate of magnesia, sulfate of 
amoioiiia, phosphate of ammonia, and again phosphate of 
magnesia, which forms a circle, and not a sequence We 
caust therefore uther pi^ace magnesia above ammonia under 
the phosphoric acid, or thephospbonc acid below the sulfu- 
ric under magnesia ^ or we must abandon the pnnciple of a 
nuiaencai representation m this paictieular case. 

In 
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In fhc second place, there roust be air agreement between 
the sun pic and double elective attractions Thus, if the iluoric ^ ^ ' 

held stands above the nitnc undt r banta, and below it undcrasi’^ 
lime, the iluate of banta rannot decompose the nitrate of iime, 
since the previous attractions of these two salts are respec. 
tively greater, than the divclkn^ attractions of the nitrate of 
banta and the fluatc of lime Probably, thcrcfoie, we ought 
to place the fluoric acid below the nitric under binta , and 
we may suppose, that, when the fluoric and has appctiied to 
forma precipitate with the nitrate of barila, there has ifbeu 
some fallacy in the e> per ment 

The third proposition is somewhat less obvious, but per* A continued 
baps of greater utilily then must be a continued 
in the order of double elective attractions , tliat is, between attractions 
any two acids, wl may place the dilferciit bases in such an 
order, that any iv o salts, resulting fi ora their union, shall 
always decompose each other, unU^s each acid be united to 
the base nearest to it foi ex iniplc, sulfuric acid, banta, 
tass, soda, ammonia, stioritia, magnesia, glycina, alumina, 
zirronia, lime, phosphoric acid Ihe sulfate of potass dc* 
composes the phosphate of banta, because the diflerence of 
the attractions of birita for the sulfuric and phosphoric 
acids IS grcatoi than the difltrence of the similar attractions 
of potass , and in the same manner the diflereiue of the at. 
tractions of potass is grcatei than that of the attractions of 
soda, consequently thu diflercnce of the attractions of ba. 
rita must be much greater than that of the attractions of 
sdda, and the sulfate of soda must decompose the phosphate 
of banta and in the same manner it may be shown, that 
each base must preserve its relations of piionty or posteru 
onty to every other in the series It is also obvious, that, 
for sioular reasons, the acids may be arrangc'd in a contU 
nued sequence between the different bases , and when all 
the decompositions of a certain number of salts have been 
investigated, we may form two corresponding tables, one 
of the sequences of the bases with the acids, and another 
of those of the acids with the different bases , and if either Correction of 
or both of the tables are imperfect, their deficiencies may ^ 

often be supplied, and their errours corrected, by a re. 
peated comparison with each other. 
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Tablef} ftirmcd In forming fables of tins kind from the cases colltcfod by 

lerted by four- Fonrcroy, I have been obliged to reject some facts, which 
were evidently contradictory to others, and these i have not 
thought it necessary to mention , a few, which are fiositivily 
related, and which art onlyinconsisUnt with the principle of 
numerical representation, 1 have mentioned in note s but many 
others, which have been state d as merely probable, 1 have 
omitted without any notice In the tabh of simpk elective 
attractions, I have retained tht usual order of the clilfcrcnt 
substances , inserting again in parentheses such of them as 
require to be transposed, in order to avoid iiuonstqucnccs 
in the simple attractions I have itlichcd fo each combini- 
tion marked with an asterisk the number deduced from the 
double decomposition, as expressive of its ittractivc force, 
and wh< rc the number is nuonsHteiit wiMi the corrected or- 
der of the simple electi\e atli actions., J hive ilso enclosed 
it in a parentlusis Such in apparent iik oiisisti nc\ may 
perhaps ui some rises be unavoid'ibh , as it is possible, that 
the dillercnt proportions of the misses, concerned in the 
opeiations of pimple uid cotnpound decomposition, may 
sometimes cause l real dincrcnce in the comjiirative niagnu 
tilde of tiu atlractivc forces Ihose numbers, to which no 
asteiisk IS ilhsed, iie merely mscrfid by interpol ifion, and 
they ( iri only bo so far eniplo\ ed for de I running the mutual 
actions of the s^lK to which they belong, as the results 
which they iiuIk itc would follow fiom the comparison of 
auy other iiuoibtrs, mtcrnieili ite fo the nearest of those, 
which are more correctly detei mined I ha\e not been able 
to obtiiii a sutricnnt number of facts relating to themetaU 
lie silts, to cii'ibic me to coinpiehend many of them m tha 
t ibles 

Divisions of It- It has bee n usual to distiognish the attractions, which pro- 

Uditions cilice the doubl( dccompefsitions of salts, into accessary and 
superfluous alt r Ilf ions, but the distinction is neithe'r very ac^ 
curate, nor very iinportUnt they might be still farther divided 
accordingly as two, three, or the whole of the four ingrc- 
cluuts concerned are capable of simpli decomposing the salt 
imwhichthc} are not contained, and if two, accoidinglyas 
the} n" nieiiously united or separate such divisions would 
how I vt r m m ly tend to divert the attention from the natural 
Op 1 of the joint forces Qoncerned, 

% * « 
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It appears to be not improbable, that the attractive force 
of any two substances might, in man/ cases, be expressed of two 
by the quotient of two numbers appropriate to the sub.*»hstanc« 
stances, or rather by the excess of that quotient above * 

unity, thus the attractive force of many of the acids for 
the three principal alkalis might probably be correctly re- 
presented in this manner, and where the onler of attrac- 
tions is ditftrent, perhaps the addition of a second, or of a 
second and third quotient, derived from a different series of 
numbers, would afford an accurate dctcrnii nation of the 
relative force of attraction, which would always be the 
weaker, as the two substances concerned stood nearer to 
each other in these orders of nnmbcrs , so that, by affixing, 
to each simple substance, two, three, or at most four num- 
bers only, its attractive powers might be expressed in the 
shortest and most general manner 

I have thought it necessary to make some alterations in the CUenucii i*.* 
orthography gene raJI^ adopted by chemists, not from a want 
of deference to thtir individual authority, but because it ap- 
pears to me, that there arc tcitain rules of etymology, which 
no modern author has a right to set aside According to the 
orthography universally established throughout the language, 
without any material exceptions, our mode of w riting Greek 
words IS always borrowed from the Romans, whose alphabet 
we have adopted thus the Greek vowel T, when alone, ig 
always expressed in Latin and Fnglisli by Y, and the Greek 
dipthung or by U, the Romans hiving no such dipthong as 
0(J or OY« The French have sometimes deviated from 
this rule, and if it were ex( usable for any, it would be for 
them, since their u and ou arc pronounced exactly as the ¥ 
and OT of the Greeks probibly were but we have no suck 
'' excuse Thus the French have used the term acoustiqiie^ 
which some English authors have converted into acoustics,” 
our anatomists, however, speak, much more correctly, of 
the acu ‘ti^” nerve Instead of glucine, we ought cer- 
tainly, for a similar reason, to write glycine, orglycina, if 
the names of the earths are to end in a Barytes, as a sin- 
gle Gredk word, means weight, and must be pronounced 
barytes , but as the name of a stone, accented on the se- 
cond syllable, itmust be written barites, and the pare eartk 
may' properly be called banta* Yttna 1 have altered ta 
Itna, because no lAtm word witb g ^ 
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Nitric 

Acid 


Nitric akd Muriatic Acids 


Barita 

Potass 

fiariU 

Potass 

Barita ( 10 ) 

PotasR 

rbiass 

Soda 

PotaSb 

S 6 la 

Potass 

Soda • 

Soda 

Ammonia 

Soda 

Ammonia 

Soda 

Barita ( 10 ) 

Strontia 

Magnesia 

Ammonia 

Mngnesia 

Arrmoiiia 

Ammonia ( 7 , 11 ) 

J inie 

Glycina 

Mij, 1 su 

f lycina 

Magnesia 

Magnesia ( 7 ) 

Maenesia ( 7 ) Alumina 

Give nia 

Mu mini 

Glyt ina 

Stroiitii 

Ammonia ( 7 ) 

^'ircon a ( 8 ) 

Alu miia 

Zuconia 

Alumina 

Lime 

Glycina 

Bant a 

/ tn^onid 

Barita 

/irconia 

Glycuia 

Alumina 

Strontia 

Strontia ( 9 ) Strontia 

Strontii 

Alum ilia 

7 ircoi la 

1 me 

I line 

Lime 

1 inie 

/irt onia 

MuFiAric 

PHOSrilORlC 

T LUORIC 

SuLruROta 

Buhacic 

C ARLONIC 


(7) A triple salt IS formed (h ) Fourr roy says, that th< mnrutc of zirconn dcCDiu* 
poses the phosphates of binti and strontia (9) ^Lcordin^, to >ouTcroys iccount^ 
the iliiate of strontia dccorr posc^ the muriates of ammonia, ind of ail the bases below it, 
but he says m aiiotht r part ut ih* anu volume, that the flu ite of strontia is an unkaown 
salt (10) According to I ourcroy s account of these combin »ti< ns, barila should stand 
immediately below ammonia m both of these columns (11) With heat, thecarboDOt* 
oi lime decomposes tlic muriate of ammonia 

PiiosiiTORic Acid 


Barita 

Lnne 

B irita 

I Ot ISR 

Banla 

Lime 

Barita 

J line 

Soda 

I line 

Potass 

Potd S 

Pf t-i S 

Barita 

Potass 

Soda 

Soda 

Sod i 

1 mil ( 1 ^ 

Sodi 

Strontia 

Strontia 

Strontia 

Strontia 

Strontia 

Magnesia 

A1 igiic la 

Ainmoiua(12) 

Xmmonia 

MaL,iiesia 

Ammonia 

Ammonia 

M if,nesia 

Magncsi i 

C 1>< an i 

Ghcina 

C lycina 

Glj t ma 

Glycina 

Alumina 

Atiimina 

Alumma 

Alumina 

Alumina 

ZncoiiM 

Zirconia 

^ircoina 

/irconia 

/ irconn 


Fiuoric 

SULlUROi s 

Boracic 

Cahronic 

(phosphorous) 

(12) According 

to F ourcroy, the phosphate of 

ammorii i dcconipost s ihe br 

magnesia (IJ) F ourcroy bays, tint the carbonate of linn, doconiposi s the phu 

nf potash and of soda 






Fluoric Acid 



I irac 

Lime 

Potass 



Potass 

Barita 

Soda 



Soda 

Strontia 

I ima 



Magnesia 

Pota<ts 

Barita 



Ammonia 

Soda 

Stionta 



Glycina 

Ammonia 

Ammonia (14) 


Alumina 

Magnc sia 

Magnesia 



Zirconia 

Glycina 

Glycina 



Strontia 

Alumina 

Alumina 



Barita 

/ irconia 

Z irconia 



SutrvRous 

Boracic 

CAinoNie 



(14) According to 
bantt gad gtrontuu 


Fourcroy, the carbonate of 

Sui.nm«oB Acts. 


Banta 

Bausa 

Lune 

Zircon la 

Strontia 

Soda 

Stitmtia 

AJanmid 

Petals 

Banta (15) 

Banta 

Glycina 

Soda 

Strontia 

Zireonia 

Ammonia 

Ammonia 

AmmonA 

'Aludiiiia 

Magne&ia 

Magff\**RW 

Lmm 

Glyana 

'^Stponua 

Lime 

iVlagneiia 

Malpieaai 

Soda^ 

Glycina 

Gycina 


potani 

Alumina 

A>«mUia 

Sbdi 

Bont^ 

ZurcoDia 

SnconiA 

Potass 

Lime 

Boracic 

Carrohic 

(NiTRooi) 

iPRostai 


ammonia decomposes the fluates of 


Bobacic Acid 

VotB»H 

S»oda 

liime 

Banta 

Str(»iMa 

Magnesia 

Ammonia 

Glycuia 

Alumina 

2irconia 

iCauoMC* 
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Numerienl Table of eleetwe Attractions 
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Experiments on Sulphur and tts Decomposition , hy Mr 
CuRRuoAU, Profe^ior of Chtmtstry appUcMc to the 
ArtSf and Member oj several learned S out ties % 


AVhen bodi68 we Rttempt to dcconipose liRve cxpcri* Bodies sui?* 
enced no alteration front the chemical Agents^ to the action of P*^**®** 
winch they have been subjected^ we are obliged to class 
them as simple bodies* The idea of simple substances, how- 
ever, though there must be such, is but little reconcilabla 
widh the different phenomena of decompositionr and re. 
composition, which nature is incessantly producing before 
our eyes, and I have never considered as simple all that are 


generally deemed so On the contrary 1 have always thought, Naho m th« 
that the substances constituting the mineral kingdom, of 
sfhfl^terer kind, are compounds, and that the priacipfes of 


• Journal de Physique^ July, 1008, p IS Mr Devy*^ decomh 
pontion of su^hur by the Voltaic pile is given at p 321, of our 
prsBentiMimber 


lte!o%trositiov ^ itrLnlvtf. 
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nifhich thoj arc cTOBiposed are the $ame, as those that enter 
into the composition of substances, that btlong to the vegc* 
fabl< and animal kingdoms But let me not be mistakcii* 
The state iit which we are acquainted with certain priiiciplta 
IS \ery far from the great condensation they must cxpi-* 
rieiice, befoie they enter into the composition of the mine- 
ral kingdom Accordingly the compounds of tho«e that 
result from a union of these principles must differ, in pro- 
portion as they recede from the former stite, or approach 
th' latter I Ins in fact wc obseive in the \egetable king- 
dom The essential oiK, for exaniplt , must be considered 
as compounds, m whidi the piiiuiples an very near l^he 
gaseous state , while the eUmeiits that constitute the resins 
and hxid oils arc in a state of tlu greatest condensation, 
with respect to thi kingdom to which they belong But 
this greatest condensation of tin priiKiplts, that form the 
different compounds of the veg( tabic kingdom, is far re- 
moved fiom Ihe first dcg’^ce of eondtiisation of the eleaients 
that constitute the substancts of the mincial kingdom Ac- 
cordinalv tin iiidistriKtibilit v of thi litUr seems connected 
with the diffieultyof laiisiiig piiiuiplcS to retrograde towards 
a state of less condensation, that have the very opposite 
tciulency 

What J have just said of the diffeioiit digrces of conden- 
sation, in which tin principith that constitute all natural 
bodies exist, I advanetd ten }tais ago in the first paper I 
had the honour to pnseot to the Institute on the composu 
tioii of alkalis and 1 have seen with pleasure, that Mr 
Bcrthollet, in idopling this opuiion in hia Chemical Statics, 
has taken it out if the rank ol hypotheses^ 

As tow the indestructibility of mineral substances,^ to 
uhich I ascribe the ditlitulty of causing the principles that 
constitute them to retrograde toward a state of less conden- 
sation, this too IS an opinion, which appears to me to 
merit ail the attention of clieinistSA In fact, what power, 
except that of the mutual attraction of the principles that 
compose all the substances of the mineral kingdom, can 
enable them to resist the emineutl^ dilatable action of ca. 
lone? Thus Are, to e^t the detompoution of mineral 

ftulMtaiicea, 
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robstances, must be employed as ao auxillaiy, and not as 
an immediate agent 

decomposition of sulphur, which constitutes the 
object of this paper, will furnish an application of the^f ^^ther 
principle 1 have just laid down llo^cTcr, before we 
tempt the decomposition of a substance, it is requisite, to ^ 
have some notion of its composition, that may indicate Ab 
nature of the experiments to be made With respect to 
sulphur for instance, I had observed, that sulphuric acid 
strongly saturated with nitrous gas gave a blu/ colour to 
« water acidulated with it From the appearance of tiui 
colour I inferred, that carbon must be one of the component 
parts of sulphur and then considering the property this 
sabstance has to dissolve in oils, I suspected, that sulphur 
might be a compound of carbon and hidrogen Ihcsecbn* 
jectures were very far from a demonstration, but from 
these 1 could proceed as data, cither to attack the princi* 
pies themselves, or to combine them with a third principle, 
which by its union with them would form a compound aU 
ready known 

Nitrogen, for example, appeared to me well adapted Nitrogen 
to give rise to the compound 1 should wish to obtain, if 
hidrogen and carbon were component parts of sulphur 

In fact, from a combmatiou of these two principles with produr» 
nitrogen must not a compound be produced analogous to ihmg like th« 
the prussic radical ? and would not this product, the cle- prussic radical, 
meats of which are known, indicate those of sulphur? 

To venfy hon far my conjectures were well founded, I 
made the following experiment ^ 

I subjected to calcination m an iron tube four parts 
ammal charcoal with two parts of sulphate of potash, thephaieof petash 
whole being intimately mixed I heated this mixture to a 
cherry red, and having sufl^red it to cool to three fourths, 

I threw it into a large quantity of water and lixiviated 

When I had filtered the liquor, it was of a green colour, '^'he lixivium 
Inclining to blue according to tiie hght in which it v^a$ 

Viewed It had but a slight imdi of hidrosulphuret. Its 
taste, though different from that of thefirussic radical, pro- 
duced on the palate a sensation rfiMmbliQg tba^ by w^b 
this radical is characterised 
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I tried aftenvard whether acids would precipitate sulphur 
from If, but tmi the o\inniriatic scarctly rbiffijcred it fur- 
bid They only evoU id from it a ptciilnr smtll, irtsup- 
portably fetid However as the naliire of the solution in- 
dicated the prcsiiicL^f siilphiir, 1 was wiDjiii^ to asctiUin, 
whether it contaiiitd any AVith this view I let fall into it 
a few drops of a solution of sulphate of iron at a maxi num 
of oxidaiioii, whuh immidiatcly occasiuntd a blai.k pro- 
cipitite, that was speedily changed to 1)1 ul by an additional 
quantity of** the •solution of the sulpliatt 

Irom these diiKriiit cjcpi rim cuts, uul particularly from 
the property of the solution, 1 no longer doubted, thit the 
sulphur had cnttrid into combination with the nitrogen, 
and formed a rompoiiiul analogous to the prussic radical 
Having afterward examined, what action sulphuric acid 
saturated with nitrous gas would have on this solution, I 
rtniarked, tint this acid product^d a copious yellow preci- 
pitate in it, which to the i>e had ill tht appearance of 
sulphur, and imittid a similar snuU wlien thrown on live 
coals Jhis solution, like those bcfoic examined with 
acids, contained the prussic radi< il , and the precipitate 
lure mentioned was nothing but this raditil, which at the 
moment of its formation might In i onverted into Priisciaa 
blue by combining it with a few drops of solution of sul- 
phate of lion 

Itiis compound then clearly indicates a substance ana- 
logous to the prussic ladual, but differing from it in being 
more fixed, since tlie strongest acids do not separate it 
fi omits solution, while all of them readily decompose the 
prussiate of potash Were this the only property, that 
chaiactcrised the radical of which I am speaking, it wovld 
b(. sufficient, to distinguish it from the prussicf 

\V ith regard to the great degree of fixedness of this new 
radical, it may be ascribed to the hidrogeo, the condensa- 
tion of w hich appears to be as strong in this compound, as 
it IS in sulphur, a coudensatioii however, which nitrogea 
can ditniuish in forming ammoiua wuh the hidrogen by the^ 
decomposition of pipissiate of iron 

As to the question, whether carbon or hidrogen be the 
predominent principle in sulphur, it is obvious, that the 

process 
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process I employed to decompose it'^aflords little means of tlommant m 
finding thj^ proportions of tht-two pritiriplcs sulphur t 

^ There is^one observation however, that may throw some Probably hi 
light on this question I haie remarked, that the solutions • 

of sulphuretted nitrogen of potash \jizotc sulfur ^de pot as 
ail tonfdiii an excess of carbon, which tiny let fall, if the 
liquor remain exposed to the open air whence I have in- 
ferred, that the mtrogi n did not tihd m the sulphur the pro- 
poition of carbon necessary for the formation of the 
prussic radical 

In the TR\t papi*r T shall have the honour of cotnrtiu- Future re» 
iiicatmg to the Insliiiitc I shall make known the dements 
of phospliurub and of iron i shalllikcwiM notice in it 
the alkaline rnctils, m whieh it is sdul (? rcis no carbon 


VI 


Experiments in Coniftmc iion nf those on (he Decomposition 
of Siilphi i , hij the Samc'^ 


Having been informed, that the expeuments related in Expinments 
my paper on the decomposition of Sulphur have not ap-ciuive^ **^*^*^” 
pcared sulficiently dccisn c, to authorize th^ conclusiou I 
have drawn from them, I am impatient to make known 
fresh facts, that may serve to confirm the results 1 ob- 
tained 


JEsp 1 Instead of lixiviating the residuum of the cal- Prinripie«i of 
cinationof iinixnal charcoal and sulphate of potash, as was binecU iih 
mentioned lit my paper on sulphur, let it be intimately 
mixed with one fifth of sulphur, very dry and well levi- rarticai^^ 
£at|d; ^nd heat the mixture, either in a gunbarrel or in a 
stpne retort If the gasses produced in this operation be 
collected, it will be foupd, that a great deal of ansnionucal 
gas IS evolved from the commencement of the experiment^ 
to which will succeed hidrogen gas, and carboretted bi- 
drogefi gas When nothing more is given out, extingiiish 
the fire, and, as ^oan as the vessel is cold, hxiviate the 
matter it contains in about tmi ttm^ its weight^f water, 
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and then Ater This lufinum difien from the former im 
being of a deeper colour^ which aiinoances, tlug^arbon is 
dissolved in it m a larger proportion It diftrs from it 
likewise in containing but little of the prussic radical 
However, if it rtmain^a few months in contact with the 
Sir, it will acquire more and more the property of preci. 
pitating the solution of sulphate of iron of a blue colour, 
which shows, that the principles of sulphur combined with 
nitrogen are capable of forming the prussic radical 

But what IS particularly remarkable in this cxperlmenf 
IS the hidrogcii produced during the operation, also the 
carbon, which is dissolrcd in a large quantity in the livi. 
vmm , and l«i&tlj the almost total destruction of the prussic 
radical 

In the first place the hidrogen dihengagcd from a mix. 
tnro, which gave out none previous to the addition of the 
sulphur, must necessarily be a product of the latter sub. 
stance In the second place, the carbon dissolved in the 
lixnium must likewise have belonged to the sulphur, smct 
this IS the only substance added to the mixture And lastly 
the almost total destruction of the prussic radical is ex- 
plicable by the presence of hidrogen in the sulphur, which, 
combining with the nitrogen, produces ammonia, that soon 
escapes from the mixture b} is^ volatilit) 

Exp 2 Solution of arotired sulphuret of potash acidu- 
^lated with sulphuric acid^ when nuved with a sufficient 
quantity of sulphate of iron ul a maximum of oxidation, 
yields from a fourth to a third more prussian blue, than the 
same solution would give if acidulated with sulphuric acid 
saturated with nitrous gas 

Such a difTcrence in the results could not fail to engage 
my attention, since, from the h} pothesis of the disoxige-^ 
nation of nitrous gas, this, instead of dtininishiug the pro- 
portion of Prussian blue, on the contrary should have in- 
creased it I judged from this, that the explanation, which 
had been given of the phenomenon in question, was not 
accurate, and that it must result from some other cause^ 
than that on which it had been said to depend 

To ascertain how far this conjecture was well founded, 

I made 
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1 iDUdc several cv penmen ts, 4niong which the following 
appeareA*'tD me tlu most conclusive 

Exp $ The solution of Jiotixed tulphiirct of potash Sd experuaenl^ 
strongly acidniitcd with siilphnii^. acid siturated with ni- 
trous gas )ulds d copious pn^cipitite of sulphur^ while all 
the other acids sc arctlj throw down anv 

Severdl cluniists, to explain tins truly n markable pro- Explained 
pe^'ty of nitrous gas, have supposed, that tins gas was de- 
composed, and that its oxjgui, by coinbiiung with the 
hidrogen thu holds the sulphur iti solution, favours Ihepre* 
cipitdtion of the sulphur 

Yet if it were true, that oxigtn had tlu property of pre- erroneously 
Lipitating sulphur from its solution \vh) dies not thtoai- 
munatic acid act in the same maiuiei is the nitrous gasf 
Can oxigen possess two such opposite propi i fn s, particu- 
larly when it acts HI similar eircumstiiues ^ 1 Ins explana- 
tion then presents an anomaly far fioin favourable to the 
different hypotheses opposed to the const queiiccs I ha\c 
drawn fiom ni^ experiments It is proper thtrefore to 
examine the question in another point of vu w 

In the first place nitrous gas docs not ad in the solution ^^ccounted for 
of axotired sulphuret of potash by oxigeni/ing the hidro- 
gen of the sulphuret for this solution, fir from con tam- 
ing a surplus of hidrogen beyond the composition of the 
sulphur, IS on the contrary deprived of a part of that which 
constitutes the sulphur Accordingly it is by hidrogcnizing 
the dishidrogenized carbon of the sulphur, that the letter 
IS precipitated from its solution, which i$ very different from 
the explanation that has been given of Uiis phenomenon 
Thus the nitrpus gas acts on the solution of azotized sul- 
phurct of potash only in consequence of the affinity this 
gas has for oxigen, and of that which the dishidrogenized 
carbon of the sulphur has for hidrogen, an action that 
coiicurs at the same time to decompose the tvater, and with 
which IS combined that exerted b> the ^ulphar on 
oxigcn 
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On the Camera Lucida 


In a Letter from Mr 


1 ^Shudiiakf 
To Mr NICHOLSON, 

SIR, 

Camera lucida HaVINO bem much pleastd with the description of the 
Camera Lucida in >our 70 th Number, I protured one of 
the instruments, and made expuiments to ascertain the 
extent of itsnuiits ivhcii cor ipaied with those of the Ca* 
mera Obsniri I b<g leave to send the result of these ex. 
periinents, for the intormalion of >onr reailus iiigencr.il, 
and 111 hopes that they mJLy induce the ingenious inventor 
of the Camera Lucida to bring it still nearer to perfec- 


Defects of the 
eamrra ob 
V ura 


Bnut i good 
draugbtsiii ui 


I he defects of the camera obsdira are, that it is cum. 
bersome to carry aboi t and set up for use, that the objects 
It n Acets are, under some circumstances, dcGcicntm point 
of bnihaucy, and that the objects are, under some cir- 
cumstances, a little distorted from the truth Qf perspective 
For these defects, the skilful artist, who chooses to make 
use of the iiistruiiient, will know how to provide a proper 
remedy The drawings that are said to have been made 
by Abjssinian Bruce^ by the assistance of this instrament, 

the 

* It w IS once fishionable to muse Mr Bruce of eierykindof 
breach of veracit) among other things it was said, that he could 
not draw, and that the driwiii^s he showed as his own were not 
his, but made b\ another person lime has done him justice m 
nnti} particulars, and if au> oaesnll belli \is thiit which was said 
of liK drawmgs, F may, perhaps, coulnoute a mitt towards doing 
him justice on that head 

Between twi nt} and thirty ^ears ago there was a sale of drawings 
al Hutchins’s Rooms, King Streot, Covent Garden, among them 
^rtre maii> drawmgs, some Gmshed, and others only sketches, 
whi<,li the Auctioneer publicly declared at the sale to have been 
iimdc b) a Mr Bruce, who had been on a public mission to one 
ot the States of Barbaiy, and was then absent on a journey to 
Abyssinia 

Mn fathnr purchased smeaf theit drawings, so tliat I had thm 

several 
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the drawiags that wcie certainly made by Mr Daniel b> Driving. ma4c 

means ojCjtAbis instrument, and the dranvuigs which are said 

to be Wief^c for dificrcnt panoramas by tlie same means, 

alford convuiung proofs, that it may be of great practical 

utility in delineating objects with truth and greatly 

superior to what can be practiccif e?ea by eminent artists 

without Its assistance 

The great advantus^c of the camcia obsciira Is, that itb* ^4tantag«c 
h\cs the objects to be represented upon the surface, so that 
wlien the artist has taken his station, and arranged his in- 
strument, he has notluiii( to do but lun Ins pencil oTCr the 
objects which he ^ces he under his hand, and, iii propor- 
tion to his capacity for drawing with correctness and tau- 
Illy the objects which he before him, will kis drawings be 
masterly, beautiful, and correct \Vhat adrintages has the ^ 

cami ra lucida to oppose to the disadvantages of the ca- 
mera obscura, or to put in competition with the advan- 
tages which the latter instrument is known to possess^ 

The camera lucida is portable la a very small compass, it Advamagea^ of 
represents objects with more brilliancy and distinctness than 
the camera obscura, and it represents them either siugl> or 
in combination, with pi rfcct truth and correctness of per- 
spective What disadvantages has it then to counterbalance 
these particulars in which it is evidently superior, in a ^ciy 
great degree, to Ihi camera obscura^ 

This will, perhaps, be best illustrated by referring to hs di ad\aa 
the annexed sketch from nature, which 1 have drawn with 
the naked eye, whuh 1 attempted to draw with the camera 
lucida, but could not, and w luck 1 have no doubt that I 
could have drawn with mo^e corrcctuedS, facility, and ex- 
pedition m the cameia obs<^ura, than m any otlicr manner 


se\eral years under my e>e, the} consisted of ligures drawn from 
natm e in the fashionabk dress oi the time, tlie sketches drawn 
with much truth and spirit, the finished drawings tinted with so 
much taste, that { have no doubt the hand that made them was 
equal to an} tiling that was afterward produced as Bruce’s, and as 
they were publul} sold <is hiS before be had acquired any public 
reputatio i, or e\c lUd the tongue of envy to injure hiro» there is 
c\ ery reason to believe, that they ^ereacU^ly drawn by Mr Bi uce 
These drawings were favourltet wdlh me so long at 1 had access to 
them , but m} fathers coUeMm^ii told alter bit death, and I 
khow not what became of them* 

When 
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muttctd When I frtid taken 'ftijr etmd, arranged my paper, and 

fixed the odhneik Inetda wpen ft, I had, upon lofiing nrto 
the eye gfatS, i diMinct VteW of the whole scenei, "Hi perfect 
ax the Instrnmdnt would fepiexenl it, but a different ar» 
rangement whs deee<«ar|f, before 1 eoald hare a dkance at 
espying, or, if jon please, drawing it I was to alter the 
position of the eje glass, 'o that I should, in 'tiie upper 
ipaVtof It, sro such of the objects as I nas to imitate , and, 
lower part* a distinct representation of th« paper 
^nd )!)encll with and upon winch 1 was to draw, these two 
dfnsions witl admit of diderent proportions, but, to sneak 
In genenl terms, wo may say, the upper part contains a 
correct view of part of the oUreets that ore to be drawn, the 
lower part contains a correct sitw of the paper on which 
they are to he drawn, and the pencil by which the drawing 
is to be made the operahon to be perfoipmied is, lo look 
upon the rciprcsoiitilion of the objects, and the represen- 
tation of the pencil and piper at thi sune moment, and to 
copy oxactl) umn the lowir, what is seen upon the upper 
part of the objee* this every man will clo in propor«i 

tion to the power he has of imitating the forms of objects 

Difference be that are placed befon ^ m The essential diflcrencc between 

tween lUe two camera obscnri iiul the camera Iticidais, that the former 
fixes upon the paper the whole of the picture at one view, 
and the artist his only to piss his pencil over it to render It 
permanent, which he has the power to do with more cor^ 
rectness and expedition ami equal facility, as if he was 
drawing without the use of the instrument The camera 
lircida, on the contiarj, places before the eye a certain 
portion of the ob|erts to be imitated, and acbrtain portioa, 
of the pdfrer on which the imitation is to he drawn the 
dificrence between the two operations wrill be exactly as 
the dilfeience between tracing and drawing against the 
window, and copying the same drawing if placed before 
you upon the table this is the dificrence upon a view of 
the whole proceeding, but, tipoii descending to minutiae, 
other circumstances bear still more against the camera 
lucida 

The circle Fig 3, FI !!S,coiitaibMTepresentationofsomaoh 
of the view as can ho scmpi uti tbo smne tune, with so much 
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of file paper on wKuh, and llie j^cil by wlucb it i$ to he The proM 

imitated ; of coajpe the draagbtaMua will copy correctly on ’*®“ 

the lower part those objects which he aces in the npper part 

of the glass , bat these objects constitute hut a small part * 

of the whole new, if the remainder is to he attained it 

must be with great trouble and dilftouity it It true that by 

moring my head to one side^ and looking diagotiUly across 

the eye glass, I could see objects that were not fisible 

upon looking directly into it, and thus by moripg tny head 

from one side to the other I could get all Uie horiiontal 

lines, and those hnes which approach to the horicoiital 

position upon the paper, so that by this method 1 could 

get all the honzontal lines that were Within the range of die 

iiistminent or the drawing but it was impossible, by any 

artifice to do as much with the perpendicular lines, or 

those which approach to the perpendicular direction, with* 

out altering the position of the glass, and in doing this it 

was found impossible to connect the different portions of 

the scene that were viewed upon changing the position of 

the glass, with a degree of truth comparable to wlnt may 

be attained by the camera obscura without any trouble 

at all 

The reader will perhaps comprehend the difnciilty if he 
imagines the great tree in the foreground to be divided 
horizontally into four or more parts, each of which must 
be seen by itself and drawn by itself the glass must then 
be shifted so as to see and draw another portion without 
seeing that which had first been drawn, and so on till the 
whole was completed Independent of the trouble and 
waste of time that would be necessary to shift the glass, 
if it could be done with accuracy, the circumstance of 
not being able to see the whole of the scene while one 
18 drawing it^ and of course comparing the effect of the 
whole IS extremely unpleasant the instrument must be 
fcmored from the paper before the effect of the drawing 
could be seen, and if it riiould be necessary to correct it, 
it is next to impossible to replace it with sufficient accuracy 
to avoid making false lines^ uad of course destroying the 
truth of the representatiotu 

i have stated Ae mcowfiMfcnrisi HuiiJhm 


HMind, in Method of 

«^V4y ^bfw<uitlbW 



incnnvemenMs making QM nfu tMl 
dMnUe ^ immAjl 



•’w .■»« ' 
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iV for ^Mxk I couM not 
as I am mforaitd y^Alt n^ tfaf 
been able to owlHm tltem , 
, and if ^hey kaTe, they 
foMrlea by pointing out th« 
but, if thev' should do 
:8iUe to produce a Tiew, 
Hitha* 

^ mastoriy a maninLr as an 

ft 

1 mtift antertad^y as masterly 

of ogeeatlon ms i0 in India, made 

|iy ^ ^ e^mcNT^t ^ Mr Daniel’s 

m this ooeat^y becaiisg^jl iiMp been credibly in. 
foih^ tini't they were bll dre#B lii the camera obsctira, 
and^ as they are weH known, they forvtt a good public 
etaiidardof compailsoo, 

l^flMpetUoi ;j0ien, that a perfect instrument to be used as 
SiiUSsmbir^’ft daHipea^pr |0^^^deratum, and will be obtained 
ysban^the in|ia«!ti^ alwitofea tJie camtia o jn s e jU lN abd the 
iMSMwa tocidnatMi ha nnlled in the iMMneieiSit^ said not 
be diminished by any of the inconveniences to which each 
of them IS at present subject 

lam, Sir^ 

Your most obliged Stfreatt, 

T SHELDRAKE 

50 , Sirandj 
July 6/hy lh09. 
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AtMnstnimeiit 
IbMahm 


Rtfetencc9 to the Diamng 




Fjk 1 Skitch from natuie as it may be seen and drawn 
immcdiatilv in the camera obscuii 

Fig 2 Pa rt of the s^me new as seen m the camera liicida , 
tht iippci half contains a potHon of the horizontal lines m 
the viea a:> rtiiceted m the glaksi the lower half shons the 
pi lull imilating the same lines u|^n the paper, it is obvious 
that b> looking diagonally ipto the glass the new may be 
extended so a<i to take in a portion of those lines which 
cannot be seen when looking direetiy into the glass 
Fifa 3* Part of the tree itoi» in the upper half reflected 

ui 
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in the glass, the pcniil (op)ing the same parts upon the 
paper 111 the louir haJ/ It is evident that nu more of 
object can copied at one time than can be seen by 
lookiiio directly into the glass, ef dOMM the whole tree 
laniiof be seen at onco^ and cannot be copied without 
sluftinj^ the iiistiunuiu several tuQCsyso as to take it bjr 
fiepara.te picas, which cannot be eeeeot one Ume^ epDSe* 
quenll> th ic great danger Of losing the truth of the 
whole, while one is cm ploy id on each part 


9 

^ ULMARK by W N 

I r IS certainij the* intention and instriRtion of the invintor Metliod of 
ef the camera lucida, that the tracing should be made ujxm clJillrauads 
thatpirtof tht piper where thi picture and the point of 
the pindl cm both be seen coiiuidiiit, and not that i copy 
should be taken m the manner desenbed bj^ Mr bheldi ike 
This rcquius an ittintiou to the small stop, which regulates 
the quantities of light w hich enter the pupil from the prism, 
ind from the paper m the same direction, but 1 have not 
found It diihcult to manage the position of the eye, which 
IS the principal circumstiuicc — and this will perhaps be as 
casih acquired bj a few trials, as by any mioiiti dencrip* 
tion of the process, which may be derned fiom Dr VVul. 

Us ton’s paper m the 17th V\>1 of oiirJouinal, p 1 


Mil 

Remarks on some of the Dt Jiniiions and A no m s ?7i Jiari 
• EuchdU In a Letiei Saint, Lsq 

To Mr MCHOLSON 

bIR, Cromer Norfolk^ 

Au^ist^fhy IbOSI 

In reading over, a few days sinn, the 7th book of the n<^maTki ea 
English edition of Dr, Barrow’s 1 iichd, several * 

occurred to me against some of the definitions and axioms, 
which I noted down On reviewing these objections, I ^ 

most' 
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Submiltt d to 
the reader 


Definition 6 


De&nition 7 


Kema L> 


Dtfiniiion P 


must confess, that, io me^ they appeared to bare «ot»e 
iru^ht, I resolved thereforL to stud them to you, accom 
pamtd with such remark-^ (for I dare not aspiit to c^‘l 
tiitm notes critical and geometrical] as appealed most ap- 
plicable 

IhcdC objections a\id remarks, Sir, arc submitted to j oa, 
and (should you deem them worthy of insertion in your 
widely iirculited Journal) to your gcometiu U n idt *‘s, 
the greatest humilit) 

I am, Sir, 

\ our obliged and constant « adcr, ^ 

VV SVJNP, 

Of the Ro^al MtlUary jiradtmj/^ IVouli^aft 

Ocjititlwn 6 

An OTtri number is that which may bt divided into two 
equal parts 

Vefimtion 7 

But an odd number is that whidh ranitot be divided 
into two equal parts ^ or that which difforeth from an eircD 
number by unity 

Against thise definitions it has been objected, that they 
arc dt hi itiu in the wordi/i^c^ro/^ which, it has been thought 
by soim, should hive betn insirted between the words 
equal parts’ in tarh difinition for it has been urged, 
any oi/i/nuinlKr is divisible into fzro equal parts ^ as 5, for 
instdiicc Tiny bt divulid into two equal parts and 
To fills ob)i( lion however these difiiiitions are not liable, 
for numbd is di fined to be a multitude composed /if 
units,” and jnittobe a number of a number ” there- 
fore a part also must be composed of units^’^ and hence 
the objtctiun is obviated 

DcJiniUon 8 

A number cvinly oven is that which an even number 
measuroth by an even number ’ 


Dejimtian 
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Defimtwn 9 

** But a numbbr t V4.Til> odd is that which an even number non 9 
ii|easiireth by an odd number ’ 

Ihere appears to be something erroneous iii these defini. ttcinark^ 
tions, snicb tho saun number may be found to apply to 
both of them , for instance, the iiumaer 40 evenly even, 
because the even number 4 imaHiirts it b} the even number 
10, it IS al o cienly odd, because the iien number 8 
measures it by the odd number 0 Thest dctinitions would 
perhaps be less t\it ptionable , i^tvpresstd thus Dtfiniiion 8 
A number evenly even iv that which ma) be divided into two 
Vqiial parts, hav ing one h p irt ui even iiumbe r D( fifufwii 9 
But a number evuily odd is I'ut whidi n i> be divided into 
two equal parts, hiving cuh pm ui odd nurnlicr 
I)( Jnuiit 7 15 

One number is snd to muJtipM aiothei when the Dctiumon U 
number multiple d is so often idd v’ io itsilf is t'uic irc 
units m the number niiiltip’)in , diid inoOicr number is 
produced 

1 his deriiutioii appears to be imj)ioperIy expressed forUeiiurU 
if, for instance, it were icquired to multiply (he number 
3 by the number 3, it is necessary, to obtain the product 
according to the dehnitiun, to add the number 3 to itself 
so often as there are units in the number 2, that is to say 
twice to itself, now the number 3 added once to itself gives 
6, and added iKtC€ to itself gives Q, thus 9 would be ob- 
tained for the product of 3 multiplied b)r *2, which is evi- 
dently enoneous Perhaps this dchnition would be better 
thus one number is said to b( multiplied by aiioftier, when 
it is taken or repeated as in my times as there arc units in 
tl|^t other To those, however, who ma} be disposed to 
contend, that the words taken or rept ited” do not buf- 
hciontly d hnc the operation intended, and who may farther 
insist, that multiplication is onl} a continued addtiton^ 

TucJid’s dehnition may perhaps be prefened, if the words 
less one be inserted after the word mtiUipljmg 
Defimtton 23 

One number is said to measure another by a third ntim. Definition 23 
ber, which, when it either multiplies, or is multiplied by 
the measuring number, produces the number measured ” 

This 
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Remarlcsu This definitiun seems to be objectionable on this ground, 

that It defines a number A, t j Tneasnre another number B, 
by a third number C, \ihtn r C mubiphtd by A, oriA 
mnltiphcd by C, produeis the number H ^low the possi- 
bility, thatCxAcin be tqnal to Ax C forms the subject 
of the Idlh proposition ot thi ver^ book to which this de- 
finition IS prefntd To siy the least, therefore, this de- 
finition IS 02// oj Older and “i* Fucliddofs not appear to 
have made any use of it, till after the 16th proposition, so 
certainly it ought not to ha\e been given till the. truth of the 
proposition virtually implied in it had betn dc monstrated , 
that IS to say, till it had been piovcd, that C multiplied bv 
A IS equal to A. miilhphul by C, to which proposition it 
might have forint d aioiolhr) 

jfxiom 7 

Axiom 7 If one number, mul'ipijing an »ther, produce a third, 

the nniltiplur snalJ mta me the piodiict by tlu multiplied, 
and the multiplied shall meisuie tlu same by the multi- 
plier ’* 

Bfinarlcs Ihc first part of this auom is ailmissible, since it only 

implies, thit, if anyniitnbei, A, be first multiplied by any 
other niinibi r, B, and thin dividtd bv the samt number, 
B, the quotnnt will bt A, — a truth which is t vident from 
the opposite effects of iiiu It ipli cation and diiisioii Ike 
latter part of this axiom appcaist to be objectionabU, foi it 
docs not, like the former part, fiist suppose an operation 
fo be performed upon a number A, and then the cflect of 
that operation to be dom away or withdrawn by another 
operation of a anertljj opposite for though by tins 

latter pait it is Hquircd to multiply A by B as before, jet 
It i« not required afterward to divide by B, but bj A and 
though it ma> be an obvious truth, that A first multiplied 
by B and tluii dividtd by l>, will gne A, jtt it is by no 
moans so obvious, thit A mnltipiod by B, and then du 
vidtd b> A, will gne B, for hrie the operations of muitu 
plication an 1 dnision are bv dijfeitui numhct ^ By the 
former pa^t ol this axiom, if B be lirat multiplied by A, 
and then disidtd by A, the result will be B, and if the 
latter part of it were selj ei^deiU^ uamely, that A multi- 
plied 
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plied by B, and thea divided by A, would give B alsoi it 


i^ould be 


B X A A X B 


, or BxA=A>cB^ hence it ap« 


peais, that the latter part of this auom virtually implits the 
truth of the Ibth pioposition, and isj therefore objection- 
able on tha bamc grounds as the acfinition 
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Axiom 8 

If one number mcasuit another, that number by Axiom® 
^hich it ineasuicth shall mtiburc tht same by the units 
^that are in the nuiiiber nuabumU) that is by the number 
itself that mcasiiics ’’ 

This axiom implies, that if ^ then B Now Rem3rk< 

this IS really more of a piopositioii than dii axiom By 

the forii or part of the last axtum it nid} mdiorj be injened^ 

A C X B 

that, since ^ be=C x B because — — - = C ^ 

hut, as It has be fore been sKum u , it by no means s because 

that therefore — B This axiom therefore 

IS objcctiondble upon the same grounds with the 


Auom y 

If a number measuring another, multiply that by Axlo^A C 
which it measuiith, or be rnultjpbed by it, it produceth 
the number which it measureth 

This axiom impln s, that if a number A measure^ another Remaib 
number B by a third nuinbi r C, then A multiplied by C, or 
C multiplied by A, gives tiie same product B , that !:> to 
s^y, this axiom implies the truth of the 16th piopobirton, 
and IS therefore objectionable on the grounds before stated 


Proponiton 16 


As there has been frequent occasion to refer to this pro- Pr jp^i >on n 
position m the preceding remarks, it may not be improper T 
to observe here, that it is one of those which ha» engaged 1.^1 nent 
the attention of several eminent mathematicians of the pre- 
sent day, and among others the celebrated Legendre, who, 

IQ his Eisai sw la Throne de 9 has given a 

demonstration 
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Rtoiposition 1G 


fu lul I 
monblratin 


R ui u k 


demonstration of the same, from Mhich it tnajr be eort« 
cltidcd, that Mr T^egendrc himself did not consider Encltd’s 
demonstration of this propoSMion as perfecth/ sait^f actor j 
Indeed it must be confesst that in Luclid’s demonstra. 
tion, as given by Harrow at kasi, there is an air of 
obscurity^ which renders it diflicult to be understood For 
the satisfaction of stieh of your r( uk rs as may not be in 
possession of an f dikon of 1 iicUd tout lining the 7th book^ 
It m ly Ik propir hei< to give both thi enumeration and 
dcmuiistiation of this pioposKion^ as they arc found m 
Dr Bairoxv ^ 

Pt OpOillfO/l 

If tuo numbers A, B, muhially B4 A3 

multiplying tliunsohcs produce an}- num- A3 B 4 

bers AM \ th( numbers pioductd, AB 12 BA 12 
AB and BA, shall Ik ecpial the one to the othci ” 

Dc mans f rat fo?i 

Tor buaiist \l>^VxB ((f) thmfort a 15 def 7 
sf ill 1 lx is ofun in A, as B in A B^ 5 15 7 

iml b)' ions(<,u (ut iltiinatil) 1 shall boas c 4 ax 7 
oP( i 111 B 1 \ in \B But bieiust B\=BxA, (a) 

then fort sliall 1 bt as oftin m B, as \ in B V, therefore 
as ofttn IS 1 is in \ B, so ofUii is I in B \ , and (c) so 
AB^BA W ^V D 

VVi(hnsp(ct to this dcmonstrition it must b( observed, 
that th atftntju ftiulcnt meets with » difheulty in the very 
lx ginning for wh\ does it follow, bttause AB=Ax B, 
th it 1 shall be as oi( n in A as B in AB^ I hat AB=.Ax B 
IS in iduitiral pro]H sition, and implies no more than 
A mult 1 1 In li b\ IS npial to \ multiplied b} B, from which 
vio iiikiM VI ( in Ix n^iHn Ihe next step of the demon, 
xti alien, n until , ‘‘ \nd by consequence altcrn itely 1 shall 
be us oft< 11 ul li IS \ III AB, ts deduced from the precediug 
by \ir^ue i f (he t ^th ^>roposition, which proics, that, if 
I be roll* lined ni B is often as D is contained in I*, then 4 
IS ronlained m *) as often as B is contairud in E The dc* 
moustrition pin ttds with, but because B\r=BxA, 
therefore sh 11 1 be a$ often in B, as A iii B A ” Now this 

ifl 



* remarks av barrow’s bvclib. 3^ 

IS ^jectionable upon the same principle as the first step of 
the demonstration The next step is m these words: 
'^^Therefore as often as 1 is iti AB, so often is 1 in BA ” 

But this does not appear to be the most natural and obvious 
inference from wh it has been prcvic^sly attempted to be 
proved , for, if it had been s itisfactonly shou n, that 1 is 
contained as often in B as A iii AB, and that 1 is contained 
as of^cn in B as A in B the natural inference it appears 
would be, that A is contained in AB as often as A is con* 
tamed in BA, and so hnaily AB=B\ 

^ From the objections here slated the following demon* 
stration is easily derived, which is submitted to the eouside- 
rabon of the lovers of geometrical accuracy with the 
greatest humility , as secmnig to afford a more satisfactory 
proof of the proposition than th^ one above given 

In this demonstratton it may be proper to observe, that, 
to avoid any ambiguity, the sign of multiplication, or Xy 
should be read bv the ^ ords midltplttd hjf It has been 
thought better also, instead of referttv^ to the proposition, 
dchnitiou, or axiom, on Whuh any of the steps in tho 
process depend, to m^ert these at length 

Demon sit atton 

Since by Axiom 5 unity ineasires every number by New demon 
the units that arc in it^ that is by the same number,” 
therefore 1 measures A, A iiiiies, and since by the first part 
of Axiom 7, If one number multiplying another pro- 
duces a third, the multiplier shall mea<iure the product by 
the multiplied,” therefore B shall measure Ax B, A times, 
hence 1 shall be as often m A, as B in A x B but by Pro- 
position 15, if 1 measures A as often as B measures Ax B, 
then 1 shall measnre B as often as A measures AxB, 
or 1 shall be as often in B, as A in Ax fi Again by 
Axiom 5, as above quoted, 1 measures B, B times, and by 
Axiom 7, A measures Bx A, B times, therefore 1 shall be 
as often in B as A in Bx A, but it was shown above, that 1 
ahall be as often in B as A in- Ax B, therefore, as often as 
A 18 m BxA, so often is A inAxB but by Axiom 4 

Those numbers, of which the same number, or equa| 
numbers, are the same parts, are equal amongst them- 
selves,” therefore Bx A is equal to Ax B W W D 

IK* Acaojini 
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Ach! fVom 
ginger 


Process for 
•btamlng it 


Its properties 


Its comhiintif 
vriih niagnesi 


Its difference 
ftom other 
acids 


Account of a New Actd^ abiained ft om Ginger In a Leit^f 
from a Cokrlsj osnrNT 

loWr NrCHOliSOAT 

SIR, 

By the following process an acid (which I consider as 
new, and would propose calling the zingibpric) was ob« 
famed from gingci 

One ounce of the best while ginger was infused during^ 
two or tliiot days, m six ounces of nitrous acid, after 
which rather more than an equal quantity of water was 
added, and the whole was kept at the he it of 212^ adding 
water to supply the loss by evaporation, till ^ho nitrous 
smell hid disappeared Caibonatc of lead was then added 
to saturation, and the solution filtered The lead was in 
the next place precipitated b} bulphuric add, and a second 
filtration was made 

By ivaponting the filtered iupior^ an acid, similar in 
appearance to short white pieces of riw silk, was obtained, 
which oxidates zinc ind iron, and dissolves potash, soda, 
ammotiii, bary((«<, slroiituri, Jiitk, in igncsn, and the 
oxides of zinc, non, je id, md copper 

The only farther account I i m it present give of its 
I salts is, that the (perhaps super.) zingiberate of magnesia 
has a taste intermediate betwee n th it of acctitc of lead, and 
triple su persulphate of alnmint 

The zingibciK acid differs from the sulphuric, sulphoroas, 
carbonic, oxalic, tirtirous, citric, mucous, succinic, and 
camphoric acids, in foiiniiig a soluble salt with barytes ai\d 
lime, 

from the iiitiie^ nitrous, muriatic, acetic, acetous, $e. 
bactc, malic, and ])russie, bjr remaining in the solid form 
at 212^, 

From the benzoic and suberic, by its greater solubility ^ 

And it does not, lik^t galbc acid, precipitate^opperof a 
brown colour 
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